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(54) COATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating composition capable of giving coating film with high hardness and 

antifouling effect owing to its high water and oil repellency by compounding specific organosilane(s) and a silyl I 

group-bearing fluoropolymer. 

SOLUTION: This coating composition is obtained by compounding at least one kind selected from the group consisting of 
organosilanes of the formula (Rl)nSi(OR2)4-n (Rl is a 1-8C organic group; R2 is a 1-5C alkyl or 1-6C acyl; n is 0-2), 
hydrolyzates thereof and condensates thereof and a fluorine-contg. acrylic or fluorine-contg. vinyl ether-based polymer 
having silyl groups each bearing silicon atom(s) bound to hydrolyzable group and/or hydroxyl group. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The following general formula (1) 
(Rl)nSi(OR2)4-n (1) 

(Two R'sl being the same when it exists, or a difference and the univalent organic machine of carbon numbers 1-8 is shown 
among a formula. R2) the same - or it differs, the alkyl group of carbon numbers 1-5 or the acyl group of carbon numbers 1-6 
is shown, and n is the integer of 0-2 At least one sort chosen from the group of the hydrolyzate of an organosilane and this 
organosilane expressed, and the condensate of this organosilane, The constituent for coating characterized by containing the 
fluorine content acrylic polymer which has the silyl machine which has the silicon atom combined with the adding-water 
(B-l) resolvability machine and/or the hydroxyl group at the row. 
[Claim 2] (A) The following general formula (1) 
(Rl) n Si(OR2)4-n (1) 

(Two R'sl being the same when it exists, or a difference and the univalent organic machine of carbon numbers 1-8 is shown 
among a formula. R2) the same - or it differs, the alkyl group of carbon numbers 1-5 or the acyl group of carbon numbers 1-6 
is shown, and n is the integer of 0-2 At least one sort chosen from the group of the hydrolyzate of an organosilane and this 
organosilane expressed, and the condensate of this organosilane, The constituent for coating characterized by containing the 
fluorine content vinyl ether system polymer which has the silyl machine which has the silicon atom combined with the 
adding-water (B-2) resolvability machine and/or the hydroxyl group at the row. 
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[SUBJECT] 

The composition for coating which can form the 
coating film which is excellent in storage 
stability, and improvese resistance to 
contamination without reducing adhesiveness, 
alkali resistance, organic chemical resistance, a 
weather resistance, moisture resistance, a 
warm-water resistance, and whose coating film 
has high hardness, and has an antifouling effect 
by excellent water repellency and oil repellency 
is provided. 
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[SOLUTION] 

(A) At least 1 type chosen from the group of 
Organosilane expressed with General formula 
(R1) nSi(OR2)4-n, the hydrolyzate of this 
organosilane and the condensate of this 
organosilane, and following (B-1 ) and/or (B-2). 
The composition for coating which contains the 
above. 

(B-1) The fluorine-containing acrylic polymer 
which has the silyl group which has the silicon 
atom connected with the hydrolysable_jgroup 
and/or the hydroxyl group 
(B-2) The fluorine-containing vinyl ether -based 
polymer which has the silyl group which has the 
silicon atom connected with the 
hydrolysable_group and/or the hydroxyl group 
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[CLAIM 1] 

(A) At least 1 type chosen from the group of 
Organosilane expressed with Following- 
general-formula (1) 
(R1)nSi(OR2)4-n *****(1) 
(In the Formula, R1 is the same or different 
when two R1 are present, and are C1-C8 
monovalent organic group, R2 is the same or 
different, and are C1-C5 alkyl group or C1-C6 
acylgroup, n is the integer of 0-2.) 
, the hydrolyzate of this organosilane and the 
condensate of this organosilane, and (B-1 ) the 
fluorine-containing acrylic polymer which has 
the silyl group which has the silicon atom 
connected with the hydrolysable_group and/or 
the hydroxyl group. 

The composition for a coating characterized by 
containing the above. 



) 



[ft ^2] 

(A) TK-JR5*; (i) 

( R 1 ) „ S i (OR 2 

„ (1) 
(it*, R 1 f±, 2mft&-tZ 

t#tt^-*fctt**9, mm 
mi ~8© i«©w«u£&* 
u r 2 «. m-^±nm^ , o. 
mmm 1 ~ 5 tc 
nmmm i~6©7 

U nl40~2O»r*foS 0 ) 



[CLAIM 2] 

(A) At least 1 type chosen from the group of 
Organosilane expressed with Following- 
general-formula (1) 
(R1)nSi(OR2)4-n *****(1) 
(In the Formula, R1 is the same or different 
when two R1 are present, and are C1-C8 
monovalent organic group, R2 is the same or 
different, and are C1-C5 alkyl group or C1-C6 
acylgroup, n is the integer of 0-2.) 
, the hydrolyzate of this organosilane, and the 
condensate of this organosilane 
, and 
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(B-2) The fluorine-containing vinyl ether -based 
polymer which has the silyl group which has a 
hydrolysable_group and/or the silicon atom 
connected with the hydroxyl group 
The composition for a coating characterized by 
containing the above. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the composition for a 
coating which has an antifouling effect by water 
repellency and oil repellency. 
Particularly, it is related with the coating 
composition of the organosilane -based which 
contains the fluorine -based polymer which has 
a silyl group. 
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[PRIOR ART] 

As for the organosilane -based coating material, 
technological development is furthered as a 
maintenance-free coating material excellent in 
weatherproofing (light) property and resistance 
to contamination etc. 

The required performance with respect to such 
an organosilane -based coating material is 
decreasingly severer, in recent years, the 
coating material which is excellent in a coating- 
film appearance, adhesiveness, a weather 
resistance, heat resistance, alkali resistance, 
organic chemical resistance, moisture 
resistance, a warm-water resistance, insulation- 
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proof, wear resistance, resistance to 
contamination, and can form a coating film 
with high hardness is requested. 
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[0003] 

Especially, being good to make the coating-film 
surface hydrophilic. in order to improve 
resistance to contamination is admitted 
However, this is treatment made for the purpose 
of an improvement of contamination 
recoverability (washability). 
Only when contamination recoverability 
exceeds to the adhesion amount of 
contaminant, a contamination-resistant effect is 
acquired. 

On the other hand, according to the method of 
giving water-repellency * oil-repellency to a 
coating film, even if a pollutant is either 
hydrophilic or lipophilic material, the adhesive 
strength to a coating film can be decreased 
Conventionally, providing of water repellency * 
o\\ repellency to a coating film is performed by 
addition of oil or a surfactant. 
However, it is difficult to maintain resistance to 
contamination over a long period of time by 
such method. y 
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[0004] 

On the other hand, as the composition for 
coating which fills the required performance 
with respect to an organosilane -based coating 
matenal to some extent, the composition which 
mixed the partial condensate of organosilane 
the dispersion of a colloidal silica 
and the silicone modified acrylic resin 
(Unexamined-Japanese-Patent No. 60-135465 
gazette), the composition which mixed the 
condensate of organosilane, the chelate 
compound of a zirconium alkoxide, and a 
hydrolyzable_silyl_group containing vinyl - 
based resin 

(Unexamined-Japanese-Patent No. 64-1769 
gazette), the composition which mixed the 
condensate of organosilane, colloidal alumina 
and the hydrolyzable_silyl_group containing 
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vinyl -based resin 

(US Patent No. 4,904,721 

proposed. 



specification) are 



[0005] 

However, the coating film obtained from the 
composition which said Unexamined- 
Japanese-Patent No. 60-135465 gazette and 
US Patent No. 4,904,721 specification describe 
has the drawback in which a gloss falls by the 
prolonged ultraviolet irradiation. 
Moreover, the composition which said 
Unexamined-Japanese-Patent No. 64-1769 
gazette describes does not have enough 
storage stability, it has the problem which will be 
easy to gelatinize for a short period of time if 
solid-content concentration is made higher. 



[0006] 

Furthermore, the applicant of this invention 
already proposed 

the composition for coating which contains the 
hydrolyzate and/or its partial condensate of 
organosilane, the vinyl -based resin which has 
the silyl group which has the silicon atom 
connected with the hydrolysable_group and/or 
the hydroxyl group, metal chelate compound, 
and (beta)-diketones and/or (beta)- keto 
esters (Unexamined-Japanese-Patent No. 5- 
345877 gazette) is proposed. 

This composition is excellent in the balance of 
said coating-film property for which the 
organosilane -based coating material is found. 
However, a novel material which newly provided 
water repellency, oil repellency, slip property, 
etc. for these properties is called for strongly. 
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[PROBLEM ADDRESSED] 

This invention it is in providing the coating 
composition which contains the fluorine -based 
polymer which has a specific organosilane 
component and a silyl group, and is excellent 
in storage stability, and can form the coating film 
which improved resistance to contamination, 
without reducing adhesiveness, alkali 
resistance, organic chemical resistance, a 
weather resistance, moisture resistance, a 
warm-water resistance, etc. 
Moreover, this invention is to provide the 
coating composition which can form the high- 
hardened coating film which has an antifouling 
effect by water repellency and oil repellency 
which were excellent. 
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[SOLUTION OF THE INVENTION] 

This invention contains 

(A) At least 1 type chosen from the group of 
Organosilane expressed with Following- 
general-formula (1) 
(R1)nSi(OR2)4-n *****(!) 
(In the Formula, R1 is the same or different 
when two R1 are present, and are C1-C8 
monovalent organic group, R2 is the same or 
different, and are C1-C5 alkyl group or C1-C6 
acylgroup, n is the integer of 0-2.), the 
hydrolyzate of this organosilane, and the 
condensate of this organosilane (It is called "(A) 
component" below), and 
(B-1) The fluorine-containing acrylic polymer 
which has the silyl group which has the silicon 
atom connected with the hydrolysable_group 
and/or the hydroxyl group 
(It is called a "(B-1 ) component" below) 

The composition for a coating characterized by 
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the above-mentioned is provided. 
Moreover, this invention contains said (A) 
component, and (B-2) The fluorine-containing 
vinyl ether -based polymer which has the silyl 
group which has the silicon atom connected 
with the hydrolysable_group and/or the hydroxyl 
group (It is called the "(B-2)" component below, 
and the (B-1) component and the (B-2) 
component named generically is called "(B) 
component."). 

The composition for a coating characterized by 
the above-mentioned is provided. 
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[Embodiment] 

Hereafter, each component which comprises 
the composition of this invention is 
demonstrated in order. 
(A) Component 

(A) component compounded with the coating 
composition of this invention is at least 1 type 
chosen from the hydrolyzate of the 
organosilane (henceforth "organosilane (1)") 
and organosilane (1) which are expressed with 
said General formula (1 ), and the condensate of 
organosilane (1). 

that is, these three sorts of inside of a (a) 
component is good at least one sort 
Two sorts of arbitrary mixtures are sufficient. 
A mixture including all three kinds is sufficient. 
Here, it is not necessary to hydrolyze altogether 
two ORs by which the hydrolyzate of said 
organosilane (1) is contained in two to four 
organosilane (1), for example, the thing which 
hydrolyzes only one, the thing which hydrolyzes 
two or more, or these mixtures are sufficient. 
Moreover, the silanol group of the hydrolyzate 
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of organosilane (1 ) condenses the condensate 
of said organosilane (1), and it forms a Si-O-Si 
connection. 

However, all silanol groups do not need to be 
condensing in this invention. 
It is the concept included also that which the 
silanol group of slight part condensed, or the 
mixture of the objects whose degree of 
condensation differ. 
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[0010] 

In General formula (1), as a C1-C8 monovalent 
organic group of R1 , for example, alkyl groups, 
such as a methyl group, an ethyl group, n- 
propyl group, i-propyl group, n-butyl group, i- 
butyl group, a sec-butyl group, t- butyl group, n- 
hexyl group, n-heptyl group, n-octyl group, and 
2-ethylhexyl group, a vinyl group, an allyl group, 
a cyclohexyl group, a phenyl group, an acyl 
group, a glycidyl group, a (meth)acryl oxy 
hydroxy group, a ureido group, an amide group, 
a fluoro acetamide group, an iso-cyanate group 
and the substituted derivative of these groups 
can be mentioned. 
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[0011] 

As the substituent in the substituted derivative 
of R1, for example, a halogen atom, (un) 
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substituted amino group, a hydroxyl group, a 
mercapto group, an iso-cyanate group, a 
glycidoxy group, a 3,4- epoxy cyclohexyl group, 
a (meth)acryl oxy hydroxy group, a ureido 
group, an ammonium base, etc. can be 
mentioned. 

However, carbon number of R1 consisting of 
these substituted derivatives is eight or less 
including the carbon atom in a substituent. 
When two R1 exists in General formula (1), it 
may be same or different mutually. 



[0012] 

Moreover, as a C1-C5 alkyl group of R2, for 
example, a methyl group, an ethyl group, n- 
propyl group, i-propyl group, n-butyl group, a 
sec-butyl group, t- butyl group, n-pentyl group, 
etc. can be mentioned, as a C1-C6 acyl group, 
an acetyl group, a propionyl group, a butyryl 
group, a valeryl group, a caproyl group, etc. can 
be mentioned, for example, 
a plurality of R2 which exist in General formula 
(1 ) may be same or different mutually. 



[0013] 

As the example of such organosilane (1 ), tetra 
alkoxysilanes, such as a tetra methoxysilane, a 
tetra ethoxysilane, a tetra-n-propoxysilane, a 
tetra-i-propoxysilane, and a tetra-n-butoxy 
silane; Trialkoxy silanes, such as 
methyl trimethoxysilane, a methyl 
triethoxysilane, an ethyltrimethoxysilane, an 
ethyl triethoxysilane, n-propyl trimethoxysilane, 
n-propyl triethoxysilane, i-propyl 

trimethoxysilane, i-propyl triethoxysilane, n- 
butyl trimethoxysilane, n-butyl triethoxysilane, 
n-pentyl trimethoxysilane. n-hexyl 

trimethoxysilane, n-heptyl trimethoxysilane, n- 
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>\ n — ^p fcVu h V y Y^r-y octyl trimethoxysilane, a vinyl trimethoxysilane, 
i/y >\ n-^p h U ^ h a vinyl triethoxysilane, a cyclohexyl 
^■v / v / ^^ > i — fcVu h y trimethoxysilane, cyclohexyl triethoxysilane, a 
7* b^ci/is^y P hen y' trimethoxysilane, a phenyl 

triethoxysilane, 3-chloropropyl trimethoxysilane, 
3-chloropropyl triethoxysilane, a 3,3,3-trifluoro 
propyl trimethoxysilane, 3,3,3-trifluoro propyl 
j-jx, b y ^ h v">"7 >\ n - triethoxysilane, 3-aminopropyl trimethoxysilane, 
/i/Mi^ V^risi/y 3-aminopropyl triethoxysilane, 2-hydroxyethyl 
n — ^=frv7l/ h y ^ h^^v^ trimethoxysilane, 2-hydroxyethyl 
y^ n — ^^^/^ YD ^ b^ci/ triethoxysilane, 2-hydroxy-propyl 
i/ =7 y n - ^ 5vv h y ^ h trimethoxysilane, 2-hydroxy-propyl 
**y*yy ^ fc^/U h y ^ h ^ triethoxysilane, 3-hydroxy-propyl 
v =5 v K-yi/kiiTk* w ^methoxysilane, 3-hydroxy-propyl 
yyy y^ e h ^ x ^^ triethoxysilane, 3-mercapto propyl 
^p^i/;i/F^ trimethoxysilane, 3-mercapto propyl 
h^r^>i/^>, v^p^^rvvi' triethoxysilane, 3-iso-cyanate propyl 
h y ^ b3rv / > / :7>\ y^~;\» trimethoxysilane, 3-iso-cyanate propyl 
bV^b^^iyy^, y^-ju triethoxysilane, 3-glycidoxy propyl 

^ijx b^ci/isy y^ 3~^p trimethoxysilane, 3-glycidoxy propyl 
p/pt>MJ^ h ^ > >7 triethoxysilane, 2-(3,4- epoxy cyclohexyl) 
^ k n ^ ethyltrimethoxysilane, 2-(3,4- epoxy cyclohexyl) 

. - , q_k ethyl Methoxysilane, 3-(meth)acryl oxypropyl 

b^yyyy. 3, 3, 3-h trimethoxysilane, 3-(meth)acryl oxypropyl 
y y/u^u -f p fcVw h y ^ h ^ triethoxysilane, 3-ureido propyl 

3, 3, 3— b ] J y trimethoxysilane, and 3-ureido propyl 
jv^ru zfxji Mix b^yy triethoxysilane;Dialkoxysilanes, such as 
yy^ 3—T^J~fu N y dimethyl dimethoxysilane, a dimethyl 
^ b^-yi/yy^ 3-75;/ diethoxysilane, a diethyl dimethoxysilane, a 
p tf/v h y a: h Vv'v'^V 2 dieth y' diethoxysilane, a di- n-propyl di 

methoxysilane, a di- n-propyl di ethoxysilane, 
di- i-propyl di methoxysilane, a di- i-propyl di 
ethoxysilane, a di- n-butyl dimethoxysilane, a di- 
j\y h y ;x h **yyy y^ 2 - t n -butyl diethoxysilane, di- n-pentyl 
Kp^fy'7 p p fcW h y ^ h 3r > dimethoxysilane, a di- n-pentyl diethoxysilane, a 
*yyy^ 2 — fc Kp ^ri^y p fc° di- n-hexyl dimethoxysilane, a di- n-hexyl 
jv b y ^ h >\ 3 — t diethoxysilane, a di- n-heptyl dimethoxysilane, a 

Kp^^/p^Mi^ F^-i/ di ~ n-heptyl diethoxysilane, a di- n-octyl-di 

methoxysilane, a di- n-octyl-di ethoxysilane, a 
di- n-cyclohexyl dimethoxysilane, a di- n- 
cyclohexyl diethoxysilane, a diphenyl 
dimethoxysilane, and a diphenyl diethoxysilane, 
>7>\ S-^/i/^/h/pt: 0 and methyl triacetyl oxysilane, a dimethyl 
)V b y ^ b *ci/i/y >\ 3—4 diacetyl oxysilane, etc. can be mentioned. 

y^T^-hyptv^hy^ h 

**y?yyy^ 3-4 y*yT&— 
F/p fcVu h y ^ ye^'y^y 



-\1 KP+^xf;Vh y ^ 



>7>\ 3-t Kp^^Pt 9 
/^^hypfcV^h y ^ h^rv^ 
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f-/UMJxh^r->->7y x 3- 

jVY V * b**yyyy. 3-U 

b \)=c b*i/*yyy, 3-$ Is 
4 K^D fcVW h y * b**syy 
y. 3 Yzfn fcVW h !J 

^ h ^ yy if <£> b y 7/v 

b*yyyy. i?*1-A'i?x-h 
*yyyy, V^/W* b* 

*syy, ^-n-7°nk>^ 
/U>?x hdrv->7>, v 5 - i - 

9 >\ i>— n — ^Vfvv 

h dr v- '> 5 'J - 
n i/sl^is ^ b^i/i/y 

>\ i/-n-^ **/fV*Jx. b* 

5?-n-'v^7U5? 

^/Vi/^. b $r is is y >\ is— n 

v 5 - n - t^f^^i h^ri/v^ 
V s — n — i/# P^df-i^/V' 
h 3r v" 7 >\ v 5 — n — > 

v/7i=/^^ b*yyy 
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3^->7>ituii, y^ 

[0 0 15] 

y (i) t Ltii, h y 

f4, h y T/W3=^rv'^7>4 0 
~ 9 5 <fc v'T/Va 5r is is 

7>60~5 <b <D&fy& 

~>7^£ h y 7^= 1 ^'>v'7> 



[0014] 

Among these, trialkoxy silanes and 
dialkoxysilanes are desirable, moreover, as 
trialkoxy silanes, a methyl trimethoxysilane and 
a methyl triethoxysilane are * desirable, 
furthermore, as dialkoxysilanes, a dimethyl 
dimethoxysilane and a dimethyl diethoxysilane 
are desirable. 



[0015] 

In this invention, as organosilane (1), 
especially, only a trialkoxy silane, or the 
combination of 40 to 95 mol% of trialkoxy 
silanes and 60 to 5 moi% of dialkoxysilanes is 
desirable. 

The coating film obtained is softened by using a 
dialkoxysilane together with a trialkoxy silane, 
alkali resistance can be improved. 



[0 0 16] 

ir/^/iyy> (1) fit, %<D 
tLSo Jrfrtf/isyy ( 1 ) Sr 
•iHS-S-S-frT (A) $ 

(1) &EW<D!&fttm 



[0016] 

It uses organosilane (1) as it is. 

Or it uses as a hydrolyzate and/or a 

condensate. 

When using organosilane (1) as a hydrolyzate 
and/or a condensate, it can be made to be able 
to hydrolyze * condense beforehand and can 
also use as (A) component. 
However, as mentioned later, when mixing 
organosilane (1 ) with the remaining component 
and preparing a composition, it is desirable by 
adding suitable amount water to hydrolyze * 
condense organosilane (1) and to consider as a 
(A) component. 
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mmoyk £ mtoi- 3 r. t \z <fc 
t^y->7y (1) £in 

tK^-^^^T, (A) 
it5I^»*U^. (A)fiJt 

(«T TMwj 
<b^5) tt, L< it. 8 0 
0~ 1 0 0, 000, $ P>£jf 
* L < f±, 1 , 0 0 0 ~ 5 oT 
0 0 0-C*fc5o 



[0 0 17] 

(A) ^c7)ffj|Kp B p^(±, 
EJStit^fc (80 8©MKC^!l 
/r~K a/l/ri— h|±M<7)^f- 

U<Dis}J 3^ui/^ N 0^:3.3. 



[0018] 



(A) j&ftte. 



[0 0 19] 

(B) 



*36K^*5ftS (B) fiJc^-tt, 

m^S^fti: LT(2, (B-D 
fiJc#*5J;tf (B-2) 

if bfr&o 
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When using a (A) component as a condensate, 
preferably the polystyrene conversion weight 
average molecular weight (henceforth "Mw") of 
this condensate is 800-100,000 (more 
preferably 1,000-50,000). 



[00171 

Moreover, the commercial article of (A) 
component includes 

The MKC silicate made from Mitsubishi 
Chemical, the ethyl silicate by the Colcoat 
company, the silicone resin by Toray * Dow 
Corning, the Toshiba Silicone silicone resin, the 
silicone resin by Shin-Etsu Chemical Co., Ltd., a 
silicone oligomer made from a Japanese Unica 
Co., Ltd. etc. 

It may use these as they are. 

Or it may be made to condense and it may use. 



[0018] 

In this invention, a (A) component can be used 
alone or in combination. 



[0019] 

(B) Component 

The (B) component in this invention is a fluorine 
-based polymer which has the silyl group 
(henceforth a "specific silyl group") which has 
the silicon atom connected with the 
hydrolysable_group and/or the hydroxyl group. 
As these fluorine -based polymers, a (B-1) 
component and a (B-2) component are 
mentioned. 
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[0 0 2 01 

(B-l) (B-l) tftft 

[0 0 2 1 1 

ro±5ft (B-i) fife^fi. 

*fc»4*»sas, ±e (a) /$ 
tifc^^-M sr t ^ e, -r r t a* 

[0 0 2 21 

(B-l) j£4Hzt5ttZ>mi£i/ 

f\ 0. 0 0 1-2 011%T' 

[0 0 2 31 

E-lR* (2) 



[0020] 

(B-1 ) Component; 

A (B-1) component has a hydrolysable_group 
and/or a specific silyl group, preferably, it is the 
fluorine-containing acrylic polymer which a 
specific silyl group has in the terminal and/or 
side chain of a polymer-molecule chain. 



[0021] 

Such a (B-1) component can bring about the 
excellent coating-film property when stiffening 
the coating film obtained from the composition 
of this invention, the hydrolysable_group and/or 
hydroxyl group in the silyl group carry out a 
copolycondensation to said (A) component. 



[0022] 

Content of the specific silyl group in a (B-1) 
component is calculated as amount of a silicon 
atom, it is 0.001 to 20 weight% usually to the 
polymer before introduction of a specific silyl 
group. 



[0023] 

Specific silyl group 
general-formula (2) 



is preferably following- 



(R* ) ... 
I 

-S 1 -x, 



(2) 



(In the Formula, X shows a hydrolysable_group 
or hydroxyl groups, such as a halogen atom, an 
alkoxy group, an acyloxy group, an aminoxy 
group, a phenoxy group, a thio alkoxy group, 
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i ~ i o<DT^^m^tcnm 

t^U i|j:l~3©lttfc5) 



and an amino group. 

R3 shows a hydrogen atom, a C1-C10 alkyl 
group, or a C1-C10 aralkyl group, i is the integer 
of 1-3.). 



[0 0 2 4] 

(B-lfj&frii, Mz.tf. (B 

-a) yymm^^-r^ 
(wt r(B-a) mmm 

?) T?VU~Y (WT r(B- 
b) ^*#J £^?h (B-c) 

r(B-c) mfi^j t^o) z 

jsct, (B-d)ctLb^mfi 

(WT r(B-d) 



[0024] 

(B-1 ) component is obtained by polymerizing for 
example (B-a) the monomer which contains a 
fluorine atom (henceforth "a monomer (B-a)"), 
(B-b) alkyl (meth)acrylate (It is called "a 
monomer (B-b)" below), and (B-c) the monomer 
which has a silyl group (henceforth "a monomer 
(B-c)"). 

Moreover, if necessary, it may be obtained by 
polymerizing with (B-d) the other monomer 
(henceforth "a monomer (B-d)") which can 
copolymerize with these monomers. 



[0 0 2 5] 

(B- 1) J&ftii, ±f£<7> 
(B-a) ^fi^joiV (B- 

b) m*fc*m&Lx&bftz 
mz. &mzfotx. (B-d) 

W&&\^ (B-g)±fEAD7R^ 
(»TKB-g)->7yMj 



[0025] 

Moreover, (B-1) component may be obtained 
by adding the carbon-carbon double bond of the 
polymer obtained by polymerizing said (B-a) 
monomer and (B-b) monomer, or the polymer 
obtained by polymerizing these monomers, if 
necessary, with a monomer (B-d) to the 
silane compound (henceforth "a silane 
compound (B-g)") which has a said (B-g) 
hydrolysable_group or a functional group which 
can react with a hydroxyl group. 



[0 0 2 6] 

±IE (B-a) %.M:fct UTJi, 



[0026] 

As a said (B-a) monomer, the compound which 
has at least 1 polymerizable unsaturated 
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(Rftt, yymmtt-sttT 

/K SfcttU (7/l/tn7;va* 
X/v^-p (7ot>t-/i'X- 

Wy/f/n^x/vx-f/k) 

*>7°I3 k>t"x/l'X- x/V) & 
7/V^-P (T/V^^fv' 

(#) 2, 2, 2 - by 7/1^ 

pxf/i/ y k 

2, 2, 3, 3, 3-s<y#7 

/vto/p 7* y 

K 2- (^-7^0 7' 
x/v) ^x/w 9) T9VU 

— K 2- 7/W^-p^^r 

o y 

— K 2- 7/^P^"^ 



THOIVISOIM 

— * 



DERWENT 

double-bond group and at least 1 fluorine atom 
can be mentioned, for example. 
Specifically, (i) Fluoro olefins, such as a 
tetrafluoroethylene, hexafluoropropylene, a 
vinylidene fluoride, a chlorotrifluoroethylene, 
3,3,3-trifluoro propylene, and a 
tetrafluoroethylene; 

(ro) (fluoro alkyl) vinyl ether expressed with 
CH2=CH-0-Rf 

(Rf shows the alkyl group or the alkoxy alkyl 
group containing a fluorine atom), or (fluoro 
alkoxy alkyl) vinyl ether; 

(ha) Perfluoroes (alkylvinyl ether), such as a 
perfluoro (methyl vinyl ether), a perfluoro (ethyl 
vinyl ether), a perfluoro (propyl vinyl ether), a 
perfluoro (butyl vinyl ether), and a perfluoro 
(isobutyl vinyl ether); 

(ni) Perfluoroes (alkoxy alkylvinyl ether), such 
as a perfluoro (propoxy propyl vinyl ether); 
(ho) Fluorine-containing (meth)acrylic esters, 
such as 2,2,2-trifluoro ethyl (meth)acrylate, 
2,2,3,3,3-pentafluoro propyl (meth)acrylate, 2- 
(perfluoro butyl) ethyl (meth)acrylate, 2- 
(perfluoro hexyl) ethyl (meth)acrylate, 2- 
(perfluorooctyl) ethyl (meth)acrylate, 2- 
(perfluoro decyl) ethyl (meth)acrylate, 1H, a 
1H,5H-octafluoro pentyl (meth)acrylate, 1H, 1H 
and 2H, and a 2H- heptadeca fluorodecyl 
(meth)acrylate; 
can be mentioned. 
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— K 2- (^°-7/l'tn7V' 
/U) (tV) y 

K 1H, 1H, 5H-t^? 
y;V^rn^.-y^-/V TV 
y U- K 1H, 1 H, 2H, 

^ (;< *) y U'— h 

[0 0 2 7] 

-r^J;V\ £f*L<li, (*) S¥ 
©ff^li, (*) S¥ 

©¥ift:i (>f) ~ (-) m& 

7yl/^/^°-7/UtD fc*.=L/VJC 

— yvi^Ttte^— 7/w^-p 7^ 

[0 0 2 8] 

±IE (B-b) m&fct LTtt, 

y K 

y U'— K n-zf^/v (J- 
V) TV !J f — K i --fl-As 
TV y V— K TXfr 

tv y k i -r 
^ tv y k ^ 

Jr->/W *) T V y \s — h x 
2 -^^vw^vvu (*V) T 
V y \y- K n-^^A- 
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[0027] 

It may use the monomer which contains these 
fluorine atoms alone or in combination. 
Preferably, it uses the monomer independence 
of the (ho) group, or the combination of the 
monomer of the (ho) group and the monomer 
chosen from a (i)-(ni) groups. 
Especially, it is desirable to use as a fluorine- 
containing monomer combining 
hexafluoropropylene, perfluoro-alkyl perfluoro 
vinyl ether, or perfluoroalkoxy alkyl perfluoro 
vinyl ether. 



[0028] 

As a said (B-b) monomer, a C4-C12 thing is 
desirable, specifically, a methyl (meth)acrylate, 
an ethyl (meth)acrylate, a propyl (meth)acrylate, 
n-butyl (meth)acrylate, i-butyl (meth)acrylate, an 
amyl (meth)acrylate, i-amyl (meth)acrylate, the 
hexyl (meth)acrylate, 2-ethyl hexyl 
(meth)acrylate, n-octyl (meth)acrylate, a 
cyclohexyl methacrylate, etc. are mentioned. 
These can be used alone or in combination. 
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[0029] 

As a said (B-c) monomer, the silane compound 
expressed with following-general-formula (3) 



(R' ) 
I (3) 

R* -S 1 -X, 



tt^CDX, R 3 , i t±, -hfS 
-J&5£ (2) K&ttS^tvm 
X, R 3 , i ^iffc^ R 4 



X, R3, and i are in the formula having the same 
meaning with each X, R3, and i in said General 
formula (2). 

R4 shows the organic group which has a 
polymerizable double bond.) can be mentioned 
(It is called an "unsaturated silane compound" 
below). 



[0 0 3 0]. 

Mt LXtts CH 2 - CHS i 
(CH 3 ) (OCH 3 ) 2% CH 2 =C 
H S i (OCH 3 ) 3 , CH 2 =C 



HS 



(OC 2 H 5 



) 



CH, = 



CHS i (CH 3 )C l 2 .CH 2 = 
CHS i C 1 3 , CH 2 =CHC 
OO (CH 2 ) 2 S i (CH 3 ) (O 
CH 3 ) 2 N CH 2 =CHCOO(C 
H 2 ) 2 S i (OCH 3 ) 3l CH 2 = 
CHCOO (CH 2 ) 3 S i (CH 
3 ) (OCH 3 ) 2> CH 2 =CHCO 
O (CH 2 ) 3 S i (OCH 3 ) 3> C 
H 2 =CHCOO (CH 2 ) 2 S i 
(CHj)C 1 2 , CH 2 =CHC 



[0030] 

As the example of a said unsaturated silane 
compound, cH2=CHSi2 (CH3) (OCH3), 
cH2=CHSi3 (OCH3), cH2=CHSi(OC2H5)3, 
cH2=CHSi(CH3) CI2, cH2=CHSiCI3, 
cH2=CHCOO(CH2)2Si2 (CH3) (OCH3), 
cH2=CHCOO(CH2)2Si3 (OCH3), 
cH2=CHCOO(CH2)3Si2 (CH3) (OCH3). 
cH2=CHCOO(CH2)3Si3 (OCH3), 
cH2=CHCOO(CH2)2Si(CH3) CI2, 
cH2=CHCOO(CH2)2SiCI3, 
cH2=CHCOO(CH2)3Si(CH3) CI2. 
cH2=CHCOO(CH2)3SiCI3, cH2=C(CH3) 
COO(CH2)2Si2 (CH3) (OCH3), cH2=C(CH3) 
COO(CH2)2Si3 (OCH3), cH2=C(CH3) 
COO(CH2)3Si2 (CH3) (OCH3), cH2=C(CH3) 
COO(CH2)3Si3 (OCH3), cH2=C(CH3) 
COO(CH2)2Si(CH3) CI2, cH2=C(CH3) 
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OO (CH 2 ) 2 S i C 1 3 , CH 2 
-CHCOO (CH 2 ) 3 S i (C 
H 3 )C 1 2 , CH 2 =CHCOO 
(CH 2 ) 3 S i C 1 3 . CH 2 =C 
(CH 3 )COO (CH 2 ) 2 S i (C 
H 3 ) (OCH 3 ) 2 , CH 2 =C (C 
H 3 )COO (CH 2 ) 2 Si (OC 
H 3 )a, CH 2 =C (CH 3 )COO 
S i (CHj) (OCH 
= C(CH 3 )COO(C 
H 2 ) 3 S i (OCH 3 ) 3 , CH 2 = 
C (CH 3 )COO (CH 2 ) 2 S i 
(CH 3 )C 1 2 % CH 2 =C (C 
H 3 )COO (CH 2 ) 2 SiCl $< 
CH 2 =C (CH 3 )COO (CH 
2 ) 3 S i (CH 3 )C 1 2> CH 2 = 
C (CH 3 )COO (CH 2 ) 3 S i 
Cl 3 , 

[00 3 11 



(CH 2 ) 3 
3)2 x C H 2 



COO(CH2)2SiCI3, 

COO(CH2)3Si(CH3) 

COO(CH2)3SiCI3, 



CI2, 



cH2=C(CH3) 
cH2=C(CH3) 



[0031] 



Utl] 



[COMPOUND 1] 



(CH 



CH, =CH-CH, -0-C — f^^j 

. 0) 1 S i (CH, > , 

I I! 
CH, 0 



lit 2] 



[COMPOUND 2] 
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[ft; 3] [COMPOUND 3] 



u 

CH, =CH-CH, ° C ^ fO] 
C ii Si (C Hi ) i 



1 11 
CH 8 0 



[^4] [COMPOUND 4] 



o 

H, -CH-CH, ~°" C ~ 

la S i (CH, ) . -0-C / ^^ 
0 



[0 0 3 2] [0032] 

5^ tfrX*%Z> 0 ^thh can be mentioned. 

(2 1 ft^ifeS VMi 2 ffiiU± These 03,1 be used alone or in combination. 

5 0 

[0 0 3 3] [0033] 

(B-d) W-Ai^t Ltfi, ffl As ( Bh1 ) monomer, for example, (i) Aromatic 

1 * vinyl monomers, such as styrene, a (alpha)- 

U) xfuy c-H-jv* methylstyrene, 4-methylstyrene, 2- 

Ki a methylstyrene, 3-methylstyrene, 4-methoxy 

f-u>\ 4-^^/i/^^*U> / . styrene, 2-hydroxy methylstyrene, 4-ethyl 

2 - * J-jv* f - u >\ 3 - ^ ^ styrene, 4-ethoxy styrene, 3,4- dimethyl 
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{9-9) TtVls-h. h V 9 
fn-^n/^hy (9 9) 
T9 V U— ^k ^st^-V^y 
Y—jVy- by (9 9) 

[0 0 3 6] 

(-) ^) T ^ y /UT 5 k 
N-^^a-yW (p< 9) y 
^7; K, N~9 r-^v-^fvl- 

(p< 7^1)^7? h\ N — 

•f b*is*3-/v (9 9) T9 y 
/ur ? k n, n' 
tr * r ? y /UT ^ k, y-c Ti? 
h >-r ^ y /ut 5 k u^f > 

SIT 5 k K* £'<£>®? 

(-^) 1, 2 

-^/u- i , 3 -7 9 v^>\ 

2, 3-v^^/U-l, 3 —~? 

9*y^"y, 2-%9r^s^-)V- 
1, 3-7*9i/^y. 2-9 u 
p-1, Z-7*9*J=c-y, 2- 
>T/-1, S-^^v 5 ^:^, 
-fy^U-^ T/U^/Vg, /»P 

imkw * -y- ^ >- ft <t* 
(M r^y/v^ 
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a trimethylol-propane tri (meth)acrylate, and a 
pentaerythritol tetra (meth)acrylate; 



[0036] 

(ni) Acid amide 
(meth)acrylamide, 
(meth)acrylamide, 
(meth)acrylamide, 
(meth)acrylamide, 



compounds, 



such as 
N-methylol 
N-methoxy methyl 
N-butoxy methyl 
N.N'- methylene bis 
acrylamide, di-acetone acrylamide, a maleic- 
acid amido, and a maleimide; 
(ho) Vinyl compounds, such as a vinyl chloride, 
a vinylidene chloride, and a fatty-acid vinyl 
ester; 

(he) The substituted linear conjugate 
pentadienes substituted by substituents, such 
as 1 ,3- butadiene, a 2-methyl -1 ,3- butadiene, a 
2,3- dimethyl -1,3- butadiene, a 2-neopentyl - 
1,3- butadiene, a 2-chloro -1,3- butadiene, a 2- 
cyano -1,3- butadiene, an isoprene, an alkyl 
group, a halogen atom, cyano group, and 

aliphatic conjugated dienes, such as a linear 
and branched conjugate hexadiene; 
(to) Ethylenically unsaturated carboxylic acid, 
such as (meth)acrylic acid, a fumaric acid, an 
itaconic acid, a monoalkyl itaconic acid, a 
maleic acid, a crotonic acid, and 2- 
(meth)acryloyl oxyethyl hexahydro phthalic 
acid; 
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[0039] 

As the polymerization method at the time of 
manufacturing a said fl3-1) component, for 
example, the method of adding and 
polymerizing a monomer collectively, method to 
add the remainder continuously or intermittently, 
after polymerizing one part of a monomer, or the 
method of adding a monomer continuously from 
the start of polymerization are mentioned. 

Moreover, the polymerization method which 
combined these polymerization methods is also 
employable. 

Solution polymerization is mentioned as the 
desirable polymerization method. 
The solvent which solution polymerization uses 
can use a normal thing. 

However, ketones and alcohol are desirable 
before long. 

In this polymerization, a polymerization initiator, 
a regulator, a chelating agent, and an inorganic 
electrolyte can use a well-known thing. 
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[0040] 

Preferably the polystyrene conversion number 
average molecular weight (henceforth "Mn") of 
a (B-1) component is 1,000-50,000 (further 
preferably 5,000-30,000). 
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[0041] 

In this invention, a (B-1) component can be 
used individually or in mixture of 2 or more 
types obtained as above. 
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[0037] 

(chi) Vinylcyanide compounds, such as an 
acrylonitrile and a meta-acrylonitrile; 
Fluorine atom containing monomers, such as a 
trifluoro ethyl (meth)acrylate and a»pentadeca 
fluorooctyl (meth)acrylate; 
(ri) Piperidine -based monomers, such as a 4- 
(meth)acryloyloxy -2,2,6,6-tetramethyl 
piperidine, a 4-(meth)acryloyl amino -2,2,6,6- 
tetramethyl piperidine, 4-(meth)acryloyloxy- 
1 ,2,2, and a 6,6- pentamethyl piperidine; 
in addition, a di-caprolactone etc. are 
mentioned. 

These can be used alone or in combination. 



[0038] 

As (B-g) monomer, haloganated silanes, such 
as a methyl-di chloro silane, a trichloro silane, 
and the phenyldi chloro silane.; 
Alkoxysilanes, such as a methyl-di 
ethoxysilane, a methyl-di methoxysilane, the 
phenyldi methoxysilane, a trimethoxysilane, and 
a triethoxysilane; 

acyloxy silanes, such as a methyl-di acetoxy 
silane, a phenyl diaceto xysilane, and a 
triacetoxy silane; 

aminoxy silanes, such as a methyl-di aminoxy 
silane, a tri aminoxy silane, and a dimethyl * 
aminoxy silane, can be mentioned. 
These can be used alone or in combination. 
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styrene, 3,4- diethyl styrene, 2-chloro styrene, 

3- chloro styrene, a 4-chloro -3- methylstyrene, 

4- t- butyl styrene, 2,4- dichloro styrene, 2,6- 
dichloro styrene, and 1-vinyl naphthalene; 



[0034] 

(ro) Hydroxyalkyl (meth)acrylates, such as a 
hydroxymethyl (meth)acrylate, a hydroxyethyl 
(meth)acrylate, a hydroxy-propyl 

(meth)acrylate, a hydroxy butyl (meth)acrylate, 
a hydroxy amyl (meth)acrylate, and a hydroxy 
hexyl (meth)acrylate; 

Epoxy compounds, such as an arylglycidyl 
ether, a glycidyl (meth)acrylate, and a methyl 
glycidyl (meth)acrylate; 
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[0035] 

(ha) Polyfunctional 
divinylbenzene, 
glyco!di(meth)acrylate, 
glycoldi(meth)acrylate, 
glycoldi(meth)acrylate, 
glycoldi(meth)acrylate, 
(meth)acrylate, 



monomers, 
an 



such as 
ethylene 
diethylene 
a triethylene 
tetra ethylene 
propylene-glycol-di 
dipropylene 



glycoldi(meth)acrylate, a tri propylene-glycol-di 



(meth)acrylate, 
glycoldi(meth)acrylate, 



tetrapropylene 
butanediol 



di(meth)acrylate, a hexanediol di(meth)acrylate, 
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[0042] 

The amount of the (B-1 ) component used in this 
invention is usually 30 to 500 weight-parts 
(preferably 40 to 400 weight-parts, more 
preferably 50 to 300 weight-parts) to 100 
weight-parts of organosilane (1) in (A) 
component. 

In this case, if the amount of the (B-1) 
component used is less than 30 weight-parts, 
there is an inclination that the alklli resistance 
of the coating film obtained and crack-proof 
property fall. 

On the other hand, when it exceeds 500 
weight-parts, there is an inclination that the 
weather resistance of a coating film, heat 
resistance, wear resistance, etc. fall. 
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[0043] 

(B-2) Component; 

The (B-2) component in this invention is a 
fluorine-containing vinyl ether -based polymer 
which has a said specific silyl group in the 
terminal and/or side chain of a polymer- 
molecule chain. 



[0 0 4 4] * 
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[0044] 

Such a (B-2) component can bring about the 
excellent coating-film property when stiffening 
the coating film obtained from the composition 
of this invention, the hydrolysable_group and/or 
hydroxyl group in the silyl group carry out a 
copolycondensation to said (A) component. 
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[0045] 

(B-2) Content of the specific silyl group in a 
component is 0.001 to 20 weight% usually to 
the polymer before introduction of a specific 
silyl group by conversion to amount of silicon 
atom. 
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[0046] 

(B-2) component is obtained by polymerizing 

Said (B-a) monomer, said (B-c) monomer, (B-e) 

vinyl ether monomer 

(it is called "a monomer (B-e)" below). 

Moreover, if necessary, It may obtain by 

polymerizing 

(B-f) The other monomer which can 
copolymerize with these monomers 
(It is called "a monomer (B-f)" below) 



[0047] 

Moreover, a (B-2) component may be obtained 
by adding said (B-g) silane compound to 
the carbon-carbon double bond of The polymer 
obtained by polymerizing said (B-a) monomer 
and (B-e) monomer, or the polymer obtained by 
further including a monomer (B-f) and 
polymerizing it as required. 



[0048] 

As a said (B-e) monomer, for example, (i) Vinyl 
ether, such as a vinyl glycidyl ether, 2- 
hydroxyethyl vinyl ether, 3-hydroxy-propyl vinyl 
ether, 2-hydroxy-propyl vinyl ether, 4-hydroxy 
butyl vinyl ether, 3-hydroxy butyl vinyl ether, 5- 
hydroxy pentyl vinyl ether, and 6-hydroxy hexyl 
vinyl ether; 
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(ro) Allylethers, such as an arylglycidyl ether, 2- 
hydroxyethyl allylether, 4-hydroxy butyl 
allylether, and glycerol monoallyl ether; 
(ha) Alkylvinyl ethers or cycloalkyl vinyl ether, 
such as methyl vinyl ether, ethyl vinyl ether, n- 
propyl vinyl ether, isopropyl vinyl ether, n-butyl 
vinyl ether, isobutyl vinyl ether, tert-butyl vinyl 
ether, n-pentyl vinyl ether, n-hexyl vinyl ether, n- 
octyl vinyl ether, n-dodecyl vinyl ether, 2- 
ethylhexyl vinyl ether, and cyclohexyl vinyl 
ether, 

can be mentioned. 

These can be used alone or in combination. 
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[0050] 

In addition, the monomer (B-a) and (B-c) the 
monomer are the same as that of the thing in a 
(B-1 ) fluorine-containing acrylic polymer. 
Moreover, a component (B-b) can also be used 
besides the component (B-d) shown in the (B-1 ) 
component as a monomer (B-f). 
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[0051] 

The polymerization method at the time of 
manufacturing a (B-2) component can use the 
polymerization method which illustrated in the 
(B-1) component, solvent polymerization is 
mentioned as the desirable polymerization 
method. 
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The solvent used when it is solution 
polymerization can use a normal thing, 
preferably, ketones and alcohol can be 
mentioned. 

Moreover, also in this polymerization, a 
polymerization initiator, a regulator, a chelating 
agent, and an inorganic electrolyte can use a 
well-known thing. 



[0052] 

Preferably Mn of a (B-2) component is 5,000- 
70,000 (further preferably 10,000-30,000). 



[0053] 

In this invention, a (B-2) component can be 
used individually or in mixture of 2 or more 
types obtained as above. 
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[0054] 

The amount of the (B-2) component used in this 
invention is 50 to 800 weight-parts (preferably 
60 to 700 weight-parts, more preferably 80 to 
500 weight-parts) usually to 100 weight-parts of 
organosilane (1 ) in (A) component. • 
In this case, if the amount of the (B-2) 
component used is less than 50 weight-parts, 
there is an inclination for the alkali resistance of 
the coating film obtained and crack-proof 
property to fall. 

On the other hand, when it exceeds 800 
weight-parts, there is an inclination for the 
weather resistance of a coating film to fall. 



[0055] 

In addition, it may obtain the composition of this 
invention combining a said (B-1) component 
and a said (B-2) component. 
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[0056] 

Furthermore, following (C)-(F) component can 
be mixed with the composition of this invention. 
Hereafter, it demonstrates per these 
components. 



[0057] 

(C) Component 

A (C) component consists of water and/or an 
organic solvent. 

The composition of this invention makes 

indispensable said (A) component and (B) 

component, (D)-(F) component mentioned later 

is contained by the case. 

When preparing a composition usually, water 

carries out organosilane (1) and (B) component 

the hydrolysis * condensing reaction. 

Or it adds in order to distribute a particulate 

component. 

The amount of the water used in this invention 
is usually 0.5 - three mols (preferably 0.7 - two 
mols) to one mol of organosilane (1) in (A) 
component. 
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[0058] 

Moreover, said organic solvent mainly mixes (A) 
component, (B) component, (D)-(F) component, 
etc. uniformly. 

It enables it to apply to various coating method 

at the same time it adjusts total-solid 

concentration of a composition. 

And it uses in order to further improve the 

dispersion stability and storage stability of a 

composition. 



[0059] 

As such an organic solvent, in particular if each 
said component is uniformly mixable, it will not 
be limited. 
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However, for example, alcohol, aromatic 
hydrocarbons, ether, ketones, and ester can be 
mentioned. 

Among these organic solvents, as an example 
of alcohol, methanol, ethanol, n-propyl alcohol, 
i-propyl alcohol, n-butyl alcohol, sec-butyl 
alcohol, t- butyl alcohol, n-hexyl alcohol, n-octyl 
alcohol, an ethylene glycol, diethylene glycol, a 
triethyleneglycol, an ethylene glycol monobutyl 
ether, an ethylene-glycol momoethyl-ether 
^acetate, etc. can be mentioned. 



[0060] 

Moreover, benzene, toluene, a xylene, etc. can 
be mentioned as an example of aromatic 
hydrocarbons. 

Tetrahydrofuran, a dioxane, etc. can be 
mentioned as an example of ether. 
As an example of ketones, acetone, methyl 
ethyl ketone, a methyl isobutyl ketone, a 
diisobutyl ketone, etc. can be mentioned. 
As an example of ester, ethyl acetate, propyl 
acetate, butyl acetate, a propylene carbonate, 
etc. can be mentioned. 

These organic solvents can be used alone or in 
combination. 



[0061] 

Preferably total-solid concentration of the 
composition of this invention is 50 weight% or 
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According to a purpose of use. it adjusts 
suitably. 

For example, when aiming at the impregnation 
to a thin-film formation base material, it is 20 
weight% or less usually. 

Moreover, when using thick-film formation for 
the objective, it is usually 20 to 50 weight% 
(preferably 30 to 45 weight%). 
When total-solid concentration of a composition 
exceeds 50 weight%, there is an inclinatiofi for 
storage stability to fall. 



[0062] 

(D) Component 

A (D) component is a catalyst which promotes 
the hydrolysis * condensing reactions, such as 
(A) component and (B) component. 
The cure rate of the coating film obtained is 
raised by using a (D) component. 
The molecular weight of the polysiloxane resin 
generated by the polycondensation reaction of 
the organosilane component to be used 
becomes bigger, the coating film excellent in 
durability etc. can be obtained strength and 
over a long period of time, and thick-film-izing 
and coating operation of a coating film also 
become easy. 



[0063] 

As such (D)component, an acid compound, 
alkaline compound, and salt compound, an 
amine compound, an organometallic 
compound, and/or its partial hydrolyzate (an 
organometallic compound and/or its partial 
hydrolyzate "are called organometallic 
compound etc." collectively hereafter) are 
desirable. 

As a said acidity compound, an acetic acid, 
hydrochloric acid, a sulfuric acid, phosphoric 
acid, alkyl titanic acid, p-toluenesulfonic acid, a 
phthalic acid, etc. can be mentioned, for 
example, preferably, it is an acetic acid. 
Moreover, as a said alkaline compound, sodium 
hydroxide, potassium hydroxide, etc. can be 
mentioned, for example. 
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Preferably it is sodium hydroxide. 
Moreover, as a said salt compound, alkali metal 
salts, such as a naphthenic acid, an octanoic 
acid, nitrous acid, a sulfurous acid, an 
aluminate, and carbonic acid, etc. can be 
mentioned, for example. 



[0064] 

Moreover, as a said amine compound, 
iethylenediamine, hexamethylenediamine, a 
diethylenetriamine, a triethylenetetramine, a 
tetraethylenepentamine, a piperidine, 
piperazine, m- phenylene diamine, p- 
phenylene diamine, an ethanolamine, a 
triethylamine, a 3-aminopropyl 
trimethoxysilane, a 3-aminopropyl 
triethoxysilane, and 3, for example. -(2-amino 
ethyl)- It is an aminopropyl * trimethoxysilane 
and 3. -(2-amino ethyl)- It is an aminopropyl * 
triethoxysilane, 3 -(2-amino ethyl)- An 
aminopropyl * methyl * dimethoxysilane and 3- 
anilino propyl * trimethoxysilane, alkylamine 
salts and quaternary ammonium salts 

and Ihe various modified amines used as a 
hardener of an epoxy resin can be mentioned, 
preferably, it is a 3-aminopropyl 
trimethoxysilane, a 3-aminopropyl 
triethoxysilane, and 3. -(2-amino ethyl)- It is an 
aminopropyl * triethoxysilane. 
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[0065] 

Moreover, as a said organomelallic 
compound, for example, the compound 
expressed with following-general-formula. (4) 
(henceforth "organometallic-compound (4)"), 
the organometallic compound of the 
tetravalence tin which has one to two C1-C10 
alkyl groups connected with the same tin atom 
(henceforth "an organic tin compound"), or the 
partial hydrolyzate of these compounds etc. can 
be mentioned. 



[0066] 

M(OR5)p(R6COCHCOR7)q***(4) 
[In the Formula, M shows a zirconium, titanium, 
or an aluminium, r5 and R6 are same or 
different, and show C1-C6 monovalent 
hydrocarbon groups, such as an ethyl group, n- 
propyl group, i-propyl group, n-butyl group, a 
sec-butyl group, t- butyl group, n-pentyl group, 
n-hexyl group, a cyclohexyl group, and a phenyl 
group, r7 shows C1-C16 alkoxyl groups, such 
as R5 and the C1-C6 monovalent hydrocarbon 
group similar to R6, a methoxy group, an ethoxy 
group, n-propoxy group, i-propoxy group*,- n- 
butoxy group, a sec-butoxy group, t- butoxy 
group, a lauryl oxy hydroxy group, and a'stearyl 
oxy hydroxy group, p and q are the integers of 
0-4, it is (p+q)= (valence of M). 
] 
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DERWENT 

As the example of organometallic-compound 
(4), (i) Organic zirconium compounds, such as a 
tetra-n-butoxy zirconium, a tri-n-butoxy * ethyl 
acetoacetate zirconium, a di- n-butoxy * bis 
(ethyl acetoacetate) zirconium, an n-butoxy * 
tris (ethyl acetoacetate) zirconium, a tetrakis (n- 
propyl acetoacetate) zirconium, a tetrakis 
(acetyl acetoacetate) zirconium, and a tetrakis 
(ethyl acetoacetate) zirconium; 



[0068] 

(ro) Organic titanium compounds, such as 
tetra-i-propoxy titanium, di- i-propoxy * bis (ethyl 
acetoacetate) titanium, di- i-propoxy * bis 
(acetyl acetate) titanium, and a di- i-propoxy * 
bis(acetylacetone) titanium; 
(ha) Organoaluminium compounds, such as a 
tri-i-propoxy aluminium, a di- i-propoxy * ethyl 
acetoacetate aluminium, a di-.. i-propoxy * 
acetylacetonato aluminium, an i-propoxy.* bis 
(ethyl acetoacetate) aluminium, an i-propoxy * 
bis (acetylacetonato) aluminium, a tris (ethyl 
acetoacetate) aluminium, a tris 
(acetylacetonato) aluminium, and a mono 
acetylacetonato * bis (ethyl acetoacetate) 
aluminium, etc. can be mentioned. 
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(OCOCH = CHCOOC 18 
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[0069] 

Among these organometallic-compound (4), 
and the partial hydrolyzate, a tri-n-butoxy * ethyl 
acetoacetate zirconium, di- i-propoxy * bis 
(acetylacetonato) titanium, a di- i-propsxy * 
ethyl acetoacetate aluminium, a tris (ethyl 
acetoacetate) aluminium, or the partial 
hydrolyzate of these compounds are 
desirable. 



[0070] 

moreover, as an example of an organic tin 
compound, the carboxylic acid type organic tin 
compound such as 

(C4H9) 2Sn (OCOC11H23)2, 2(C4H9) Sn2 
(OCOCH=CHCOOCH3), (C4H9) 2Sn2 
(OCOCH=CHCOOC4H9), (C8H17) 2Sn2 
(OCOC8H17), (C8H17) 2Sn (OCOC11H23)2, 
2(C8H17) Sn2. (OCOCH=CHCOOCH3), 
(C8H17) 2Sn2 (OCOCH=CHCOOC4H9), 
(C8H17) 2Sn2 (OCOCH=CHCOOC8H17), 
(C8H17) 2Sn2 (OCOCH=CHCOOC16H33), 
(C8H17) 2Sn2 (OCOCH=CHCOOC17H35), 
(C8H17) 2Sn2 (OCOCH=CHCOOC18H37), 
(C8H17) 2Sn2 (OCOCH=CHCOOC20H41), 



2 » 
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I 

O 
I 
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(C4H9) Sn 
(OCONa )3 



(OCOC11H23)3, Sn (C4H9) 



[0072] 

mercaptide type organic tin compound, such as 
(C4H9) 2Sn (SCH2COOC8H17)2, 2(C4H9) Sn 
(SCH2 CH2COOC8H17)2, 2(C8H17) Sn2 
(SCH2COOC8H17), (C8H17) 2Sn (SCH2 
CH2COOC8H17)2, 2(C8H17) Sn2 

(SCH2COOC12H25), (C8H17) 2 - Sn (SCH2 
CH2COOC12H25)2 and Sn (C4H9) 
(SCOCH=CHCOOC8H17)3, (C8H17) Sn3 
(SCOCH=CHCOOC8H 1 7), 
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(C, H 9 ) , Sn (SCH, COOC, H lT ) 
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O 
I 

(C, H, ) , Sn (SCH, COOC, H„) 
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[0 0 7 4] [0074] 

(CH) Sn = S (CH Sulfide type organic tin compound, such as 
) 2 "s n = S , " 8 (C4H9) 2 Sn=S, 2 (C8H17) Sn=S, 



(C, H, ) Sn = S 

I 

s 



(C« H, ) Sn = S 



[0 0 7 5] [0075] 

( C H ) S n C 1 ( C H Chloride type organic tin compound, such as 

9 )/snCl 2 , (C 8 3 H 17 ) 4 2 S (C4HJ) SnCI3, 2(C4H9) SnCI2, 2(C8H17) 

nCl ' SnC ' 2, 



2 > 



(C 4 H, ) , Sn-C 1 
I 

S 
I 

(C, H, ) , Sn-C 1 



£ }£<d 9 o ? 4 m^m* 

%m ; (C 4 H 9 ) 2 SnO, (C 8 
H 17 ) 2 S nOtet*<D#mxX* 

K -ru-r^v^^/K -vis 



(C4H9) A 2SnO and 2(C8H17) SnO etc. organic 
tin oxide 

and the reaction product of these organic tin 
oxides and ester compounds, such as an ethyl 
silicate, a maleic-acid dimethyl, diethyl maleate, 
and dioctyl phthalate, etc. can be mentioned. 
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[0076] 

A (D) component can be used individually or in 
mixture of 2 or more types, moreover, it can mix 
with a zinc compound or another reaction 
retarder, and can also use. 



[0077] 

It may mix a (D) component, when preparing a 
composition, moreover, it may mix with a 
composition in the phase which forms a coating 
film, furthermore, it may mix in the phase of both 
manufacture of a composition and formation of 
a coating film. 

in other than an organometallic compound etc., 
the amount of the (D) component used receives 
1 00 weight-parts of organosilane (1 ) in said (A) 
component, and is usually 0 to 100 weight-parts 
(preferably 0.01 to 80 weight-parts, more 
preferably 0.1 to 50 weight-parts). 
In the case of an organometallic compound etc., 
it is usually 0 to 100 weight-parts (preferably 0.1 
to 80 weight-parts, more preferably 0.5 to 50 
weight-parts) to 100 weight-parts of 
organosilane (1 ) in said (A) component. 
In this case, if the amount of the (D)component 
used exceeds 100 weight-parts t the storage 
stability Of a composition will fall'lhe inclination 
a crack becomes easy to produce is in a coating 
film. 



[0078] 

(E) Component 

A (E) component is at least 1 type selected from 
the group consisting of the (beta)-diketones 
expressed with following-general-formula (5) 
R6COCH2COR7 ***(5) 
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[0079] 



[In the Formula, R6 and R7 are having the 
same meaning with R6 of each General formula 
and R7 in organometallic-compound (4).]and 
(beta)- keto ester, the carboxylic acid 
compound, a dihydroxy compound, an amine 
compound, and an oxyaldehyde compound. 
As for such (E) component in particular, it is 
desirable to use together, when using an 
organometallic "fcompound etc. as said 
(D)component. 



[0080] 

A (E) component acts as a stability- 
improvement medicine of a composition. 
That is, (E) component carries out a 
coordination to metal atoms, such as a said 
organometallic compound, the effect which 
promotes the copolycondensation reaction of 
said (A) component and (B) component by this 
organometallic compound etc. is controlled 
moderately. 

It is presumed that* the effect which makes the 
storage stability of the composition obtained 
further improve is achieved. 

[0081] 

As the example of a (E) component, 
acetylacetone, a methyl acetoacetate, ethyl 
acetoacetate, an acetoacetic acid-n-propyl, an 
acetoacetic acid-i-propyl, acetoacetic acid-n- 
butyl, acetoacetic acid-sec-butyl, acetoacetic 
acid-t- butyl, hexane -2,4- dione, a heptane - 
2,4- dione, a heptane -3,5- dione, octane -2,4- 
dione, a nonane -2,4- dione, a 5-methyl hexane 
-2,4- dione, malonic acid, an oxalic acid, a 
phthalic acid, glycolic acid, a salicylic acid, an 
aminoacetic acid, an imino acetic acid, 
ethylenediaminetetraacetic acid, glycol, a 
catechol, ethylenediamine, 2,2-bipyridine, 1,10- 
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phenanthroline, a diethylenetriamine, 2- 
ethanolamine, dimethylglyoxime, dithizone, 
methionine, a salichlaldehyde, etc. can be 
mentioned. 

Among these, acetylacetone and ethyl 
acetoacetate are desirable. 
(E) A component can be used individually or in 
mixture of 2 or more types. 



[00 8 2] 

(e) ^(ommm-t. ±tew 
mft&m i ^MzM^x.mn. 

0^/l^T'fo5 0 w<£>4§£\ (E) 
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[0082] 

The amount of the (E) component used is two 
mols or more (preferably three - 20 mols) 
usually to the organometallic compound 1 mol 
in a said organometallic compound etc. 
In this case, if the amount of the (E) component 
used is less than two mols, there is an 
inclination which becomes inadequate [ the 
improvement effect of the storage stability of the 
composition obtained ]. 
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[0083] 

(F) Component 

A (F) component consists of the fine particle 
and/or sol, or colloid of an inorganic compound, 
it is mixed according to the desired property of a 
coating film. 



3 * 



3 •> 



[0 0 8 4] 
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'At LXit, Si0 2 , A 1 2 O 
AlGaAs, A 1 (OH) 
S b 2 O s , S i 3 N 4 , S n 



[0084] 

As the example of a compound of making a (F) 
component, si02, AI203, AIGaAs, al (OH)3, Sb 
205, Si3 N4, Sn02, Sn-ln 203, In203, Sb- 
In203, InP, inSb, InAs, InGaAlP, MgF and 
CeF3, Ce02, 3 AI203*2 Si02, BeO, siC, AIN, 
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S n — I n 2 0 3 , I n 2 O 
3 , Sb-In 2 0 3 > I n P, 
I nSb> I n A s , InGa 
Al P, MgF, CeF 3< C 
e0 2 ,3Al 2 0 3 '2Si0 2l 
B eC\ S i C, A 1 N; F e, 
F e 2 0 3 , Co, Co-FeO 
x , C r 0 2 , F e 4 N, BaT 
i0 3> B a O- A 1 2 0 3 - S 
i0 2l B a 7x7^ K Sm 
C0 5 , YCO s , CeCO s> 



PrCO,> Sm, CO 



17^ 



N d. 



F e 14 B, Zr0 2> A 1 4 0 3 , 
A 1 N, S iC, d-Si, S 
iN 4l CoO« Sb-Sn0 2> 
MnO z , Mn B, C o 3 0 4 , 
C o 3 B, L i T a 0 3 , Mg O, 
MgAl 2 0 4 > B e A 1 2 0 4 , 
ZrS i0 4 , ZnO, Z n S, 
ZnSe, ZnSb, Z n T e , 
P b T e, P b S, PbSe, 



GeS i, F e S i 



2 * 



CrS 



i 2 , C o S i 2 , MnSi 173 , 
Mg 2 S i , j3 -B, BaC, 
BP, T i B 2 , Z r B 2 , H f 



.B 



2 » 

i O 



R u 2 S i 3 , RuO z> 



2 * 



T i O 



3 ■> 



Fe, Fe203, Co, Co-FeOx, Cr02, Fe4N, baTi03, 
BaO-AI203-Si02, Ba ferrite, SmC05, YC05. 
CeC05 and PrC05, Sm2 C017, Nd2Fe14B, 
Zr02. Al 403, AIN and SiC, (alpha)-s Si and 
SiN4, coO, Sb-Sn02, Mn02, MnB and Co 304, 
Co3B, liTa03, MgO, MgAI 204, BeAl 204, 
ZrSi04, ZnO, znS, ZnSe, ZnSb, ZnTe, PbTe, 
PbS, PbSe, geSi, FeSi2, CrSi2, CoSi2 and 
MnSi1.73, Mg2Si, (beta)-s B, BaC, and BP, tiB2, 
ZrB2, HfB2, Ru2 Si3, Ru02, Ti02, Ti03, 
SrTi03, FeTi03 and PbTi03, AI2Tid5, 
Zn2Si04, Zr2Si04, 2Mg02-AI203-5 Si02, 
W03, Bi 203, cdO, CdS, CdSe, GaP, GaAs, 
CdFe03, MoS2, LaRh03, GaN, CdP and Nb 
205, GaAsP, Li2 0-AI203-4 Si02, Mg ferrite, Ni 
ferrite, a Ni-Zn ferrite, Li ferrite, Sr ferrite, etc. 
can be mentioned. 

These (F) component can be used alone or in 
combination. 



T 

S r T i 0 3 , • 
FeTiOj, PbT'iOj, A 
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[0085] 

There is the sol or colloid of solvent -based 
dispersed in polar solvents, such as the water- 
based sol or water-based colloid dispersed in a 
fine particle and water, and isopropyl alcohol, 
and nonpolar solvents, such as toluene, in a (F) 
component's presence form. 
In the case of the sol of solvent -based, or a 
colloid, depending on the dispersibility of a 
semiconductor, it may further dilute and use 
with water or a solvent, moreover, in order to 
improve a dispersibility, it may surface-treat and 
use. 
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[0086] 

When a (F) component is the sol or colloid of a 
water-based sol or a water-based colloid, or 
solvent -based, solid-content concentration has 
desirable 40 weight% or less. 



[0087] 

As a method of mixing into a composition, it 
may add a (F) component aftermanufacture of 
a composition, or it may add at the 'time of 
manufacture of a composition, and the 
cohydrolysis * condensation of (F) component 
may be done with said (A) component, (B) 
component, etc. 



[0088] 

The amount of the (F) component used is a 
solid content to 100 weight-parts of 
organosilane (1) in said (A) component, and is 
usually 0 to 500 weight-parts (preferably 0.1 to 
400 weight-parts). 
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Other additive 

Moreover, the composition of this invention can 
also be made to add * disperse a filling material 
separately for the coloring of the coating film 
obtained, thick-film-izing, etc. 
As such a filling material, for example, a water- 
insoluble organic pigment and a water-insoluble 
inorganic pigment, the particulate, fibrous or 
scale likeceramics, metals, or alloys other than 
a pigment, 

» 

and these metal oxides, hydroxide, a 
carbonized material, a nitride, sulfide, etc. can 
be mentioned. 



[0090] 

As the example of a said filling material, iron, 
copper, an aluminium, nickel, silver, zinc, a 
ferrite, carbon black, stainless steel, silicon 
dioxide, the titanium oxide for pigments, 
aluminium oxide, a chrome oxide, a manganese 
oxide, ferrous oxide, a zirconium oxide, a cobalt 
oxide, a synthetic mullite, aluminium hydroxide, 
iron hydroxide, silicon carbide, a silicon nitride, 
boron nitride, clay, a diatom earth, slaked lime, 
plaster, a talc, barium carbonate, a calcium 
carbonate, a magnesium carbonate, barium 
sulfate, a bentonite, a mica, a zinc green, a 
chrome green, 'cobalt green, a viridian, a 
Guignet green, a cobalt chrome green, Schere 
green, green' earth, a manganese green, 
pigment green, ultramarine blue, a navy blue, 
pigment green, mountain blue, cobalt blue, 
cerulean blue, boric-acid copper, a 
molybdenum blue, copper sulfide, cobalt purple, 
"mars" purple, manganese purple, a pigment 
violet, lead suboxide, a calcium plumbate, a 
zinc yellow, a lead sulfide, a chrome yellow, 
ocher, cadmium yellow, strontium yellow, a 
Titanium Yellow, a litharge, a pigment yellow, a 
cuprous oxide, cadmium red, a selenium red, a 
Chrome Vermilion, red ocher, a zinc white, 
antimony white, basic lead sulfate, titanium 
white, lithopone, silicic-acid lead, an oxidation 
zirconium, tungsten white, a lead zinc white, the 
Van Ji Sung white, a phthalic-acid lead, 
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manganese white, lead sulfate, graphite, bone 
black, diamond black, "sermatomic" black, plant 
black, and potassium-titanate whisker, a 
molybdenum disulfide, etc. can be mentioned. 
These filling materials can be used alone or in 
combination. 

The amount of the filling material used is 300 
weight-parts or less usually to 100 weight-parts 
of total solids of a composition. 



[0091] 

Furthermore, in the composition of this 
invention, if necessary, well-known dehydrating 
agents, such as an orthoformic-acid methyl, 
ortlio methyl acetate, and a tetra ethoxysilane; 
Dispersing " agents, such as polyoxyethylene 
alkyl ether, a polyoxyethylene alkylphenyl ether, 
polyoxyethylene fatty acid ester, a poly- 
carboxylic-acid type high moleculer surface 
active agent, a poly-carboxylic-acid salt, a 
polyphosphate, a polyacrylate, a polyamide 
ester salt, and polyethyleneglycol; 
Thickeners, such as celluloses, such as a 
methyl cellulose, an ethyl cellulose, a 
hydroxyethyl cellulose, a hydroxy-propyl 
cellulose, and a hydroxypropyl methylcellulose, 
and a castor-oil derivative, a ferro silicic-acid 
salt; 

Inorganic foaming_agents, such as an 
ammonium carbonate, an ammonium 
hydrogencarbonate, an ammonium nitrite, 
sodium borohydride, and a calcium azide, 
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organic foaming_agents, such as azo 
compounds, such as an azobisisobutyronitril, 
hydrazine compounds, such as a 
diphenylsulphone-3,3'-disulfo hydrazine, a 
semicarbazide compound, a triazole compound, 
and N-nitroso compound, 

and other additives, such as a surfactant, a 
silane coupling agent, a titanium coupling 
agent, and a color, can also be mixed. 
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[0092] 

Moreover, a leveling agent can be mixed in 
order to improve the coating property of a 
composition more. 

As the leveling agent (a brand name, 
hereunder-same shape) of the fluorine -based 
among such leveling agents, for example, 
BM1000, BM1100 of BM-Chemie (BM- 
CHEMIE); 

Efka 772 of a Efka Chemicals company, Efka 
777; 

"floren"series made from Kyoeisha Chemistry; 

FC series of Sumitomo 3M, Inc.; 

"fluonal" TF series of Toho Chemical Industry 

Co., Ltd. etc. can be mentioned, as the leveling 

agent of a silicone type, for example, BYK 

series of a BYK-Chemie company; 

Sshmego series of Sshmegmann 

(Sshmegmann); 

Efka 30 of a Efka Chemicals company, Efka 31, 
Efka 34, Efka 35, Efka 36, Efka 39, Efka 83, 
Efka 86, and 88 etc. of Efkas can be mentioned, 
as the leveling agent of ether -based or ester - 
based, for example, "carfinol" of Nisshin- 
Chemical Industry; 
Emergen of Kao Co., a Homogenol, etc. can 
be mentioned. 
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[0093] 

The finishing appearance of a coating film is 
improved by compounding such a leveling 
agent, it can coat uniformly also as a thin film. 
Preferably the amount of the leveling agent 
used is 0.01 to 5 weight% (further preferably 
0.02 to 3 weight%) to all compositions. 
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[0094] 

As a method of compounding a leveling agent, 
when preparing a composition, it may 
compound, moreover, it may compound with a 
composition in the phase which forms a coating 
film, furthermore, it may compound in the phase 
of both manufacture of a composition and 
formation of a coating film. 
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[0095] 

When not using (D)component and (E) 
component on the occasion of preparing the 
composition of this invention, in particular the 
mixed method of each component is not limited. 
When not using a (D) component and (E) 
component, especially the mixed method of 
each component is not limited. 
However, when using (D)component and (E) 
component, preferably, after obtaining the 
mixture except (E) component among (A)-(E) 
component, (E) component is added to this. 
This method is adopted. 
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[0096] 

The method of following (i)-(iv) etc. can be 
mentioned as an example of the preparation 
method of a composition. 

(i) the method in which 

(E) component is added, after adding the water 
of a predetermined amount to organosilane (1) 
which comprises a (A) component, (B) 
component, (C)component, (D)component, and 
the mixture consisting of the organic solvent of 
a required amount and performing the 
hydrolysis * condensing reaction. 

(ii) the method in which 

The water of a predetermined amount is added 
to organosilane (1) which comprises a (A) 
component, and the mixture consisting of the 
organic solvent of a required amount, and the 
hydrolysis * condensing reaction is performed, 
subsequently, (B) component and 
(D)component are added and it mixes, (E) 
component is added after further performing a 
condensing reaction. 

[0097] 

(iii) the method in which 

The water of a predetermined amount is added 
to organosilane (1) which comprises a (A) 
component, (D)component, and the mixture 
consisting of the organic solvent of a required 
amount, and .the hydrolysis * condensing 
reaction is performed, subsequently, (B) 
component is added and it mixes, (E) 
component is added after further performing a 
partial condensing reaction. 

(iv) the method in which 

The water of a predetermined amount is added 
to one part of organosilane (1) which comprises 
a (A) component, (B) component, 
(C)component, and the mixture consisting of the 
organic solvent of a required amount, and the 
hydrolysis * condensing reaction is performed, 
subsequently, remainder of organosilane (1) is 
added, (E) component is added after further 
performing the hydrolysis * partial condensing 
reaction. 
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[0098] 

In addition, in this invention, components other 
than (A)-(E) component can be added in the 
proper phase of preparing a composition. 



[0099] 

The composition of this invention is excellent in 
storage stability, and the® coating film which 
improved resistance to contamination can be 
formed, without reducing adhesiveness, alkali 
resistance, organic chemical resistance, a 
weather resistance, moisture resistance, a 
warm-water resistance, etc. 
Moreover, the composition of this invention can 
form the high-hardened coating film which has 
an antifouling effect by water repellency and oil 
repellency which were excellent. 

[0100] 

When coating the composition of this invention 
to a base, the brush, a roll coater, a flow coater, 
the centrifugation coater, an ultrasonic coater, 
etc. are used. 

Moreover, a coating film with a thickness of 
about 0.1 to 40 micrometer can be formed once 
by coating by coating methods, such as a dip 
coat, flow coating, spray scree.n process, 
electrodeposition, and vapor deposition. 
By coating, a coating film with a thickness of 
about 0.2 to 80 micrometer can be formed 2 to 3 
times. 

After that, it dries at normal temperature, or at 
the temperature about 30-200 degrees-Celsius, 
it heats about 10 to 60 minutes, and dries. 

A coating film can be formed in various kinds of 
bases. 
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[0101] 

As the base which can use the composition of 
this invention, for example, metals, such as iron, 
an aluminium, and stainless steel; 
Inorganic ceramic industry -based material, 



03/04/28 



50/69 



(C) DERWENT 



JP2000-191977-A 



>\ jKU /d fcfVi^ ABSi 



THOIVISOIM 





k ^y *f*>\ #y>r $ k 

[0 10 2] 

^-h&ta, *ifc&a, 
y >^&a&^£W5 

*«a. BHWfcyi, asfttoiL 
^p^m^a. ^^^m 

EH^sw^*t-r§^®^a<t 



DERWENT 

such as a cement, concrete, ALC, a flexible 
board, mortar, a slate, plaster, ceramics, and 
brick; 

Plastic molded products, such as a phenol 
resin, an epoxy resin, polyester, a 
polycarbonate, polyethylene, a polypropylene, 
and an ABS resin (acrylonitrile-butadiene- 
styrene resin); 

Plastic films, such as polyethylene, a 
polypropylene, polyvinyl alcohol, a 
polycarbonate, a polyethylene terephthalate, a 
polyurethane, and a polyimide, a timber, paper, 
glass, etc. can be mentioned. 
Moreover, the composition of this invention is 
useful also to the repaint of a deterioration 
coating film. 



[0102] 

In these bases, it can also surface-treat 
beforehand for the purpose of a preparation of 
surfaces, an adhesiveness improvement, filling 
of a porous base, a smoothing, a patterning, 
etc. :•' 

As a surface treatment withr respect to a metal - 
based base, a sanding, a degreasing, plating 
process, chromate treatment, a flame 
treatment, the coupling treatment, etc. can be 
mentioned, for example, as a surface treatment 
with respect to a plastic base, a blasting, a 
chemical treatment, a degreasing, a flame 
treatment, an oxidation treatment, a steam 
processing, a corona discharge treatment, 
ultraviolet-irradiation treatment, a plasma 
processing, ion treatment, etc. can be 
mentioned, for example, as a surface treatment 
with respect to an inorganic ceramic substrate, 
a sanding, filling, a patterning, etc. can be 
mentioned, for example, as a surface treatment 
with respect to a wooden base, a sanding, 
filling, moth proofing, etc. can be mentioned, for 
example, a paper quality - as the surface 
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treatment with respect to a base - filling, moth 
proofing, etc. - it can mention 
As a surface treatment with respect to a 
deterioration coating film, a surface preparation 
etc. can further be mentioned, for example. 



[0103] * 

The application operation by the composition of 
this invention changes with the kind and state of 
a base, and coating methods. 
For example, since in the case of a metal - 
based base the concealment property of a 
coating film changes with characteristics 
(surface roughness, an impregnating ability, 
alkalinity, etc.) of a base using a primer in the 
case of an inorganic ceramic substrate if there 
is the need for a rust proof, a primer is usually 
used. 

Moreover, in the case of the repaint of a 
deterioration coating film, a primer is used when 
deterioration of the old coating film is 
remarkable. 

In the case of the base of other than that, for 
example, a plastic, a timber, paper, glass, etc., 
even if it uses .a primer according to an 
application, it is notnecessary to use. 
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[0104] 

Especially the kind of primer is not limited, what 
is sufficient is just to have the effect which 
makes the adhesiveness of a base and a 
composition improve. 

It chooses according to the kind of base, and a 
purpose of use. 

A primer can be used individually or in mixture 
of 2 or more types, 



it Ltd, 



[0105] 

As the kind of primer, for example, an alkyd 
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resin, an amino alkyd resin, an epoxy resin, 
polyester, an acrylic resin, a urethane resin, a 
fluororesin, an acryl silicone resin, an acryl 
emulsion, an epoxy emulsion, a polyurethane 
emulsion, and a polyester emulsion, the 
composition consisting of (A) component in this 
invention, the composition which consists of a 
(A) component and (F) component, the 
composition which consists of a (A) component 
and (B) component, and the composition which 
consists of a (A) component, (B) component, 
and (F) component can be mentioned. 
Moreover, to these primers, when the 
adhesiveness of the base in severe conditions 
and a coating film is necessary, various kinds of 
functional groups can also be provided. 
As such a functional group, a hydroxyl group, a 
carboxyl group, a carbonyl group, an amide 
group, an amine group, a glycidyl group, the 
alkoxy silyl group, an ether bond, an ester bond, 
etc. can be mentioned, for example. 
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[0106] 

Moreover, for raising the antiwear quality and 
gloss of a coating film, on the faceside of the 
coating film formed from the composition of this 
invention, for example, the clear layer 
consisting of siloxane resin-based coating etc., 
such as a stable dispersion of a colloidal silica 
and a siloxane resin described in US Patent No. 
3,986,997 specification, US Patent No. 
4,027,073 specification, can also be formed. 
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There is the following in the form which used the 
composition of this invention to the base. 

(a) A base/composition (a clearance, enamel) 

(b) A base / composition (enamel) / composition 
(clear) 

(c) A base / composition (a clearance, enamel) / 
other organic coating / composition (clearance) 
Here, a clearance is a composition which does 
not contain a coloring component. 

An enamel is a composition containing a 
coloririfj component. 

In addition, in the case of said (a)-(c), a primer 
layer can be beforehand provided in a base as 
required as mentioned above. 
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[Example] 

Hereafter, an Example is given and 
Embodiment of this invention is further 
demonstrated concretely. 
However! this invention is not restrained at all 
by these Examples. 

The section and percentage in an Example and 
Comparative Example are a basis of weight, 
unless it mentions specially. 

[0109] 

Various kinds of measurement * evaluation in 
an Example and Comparative Example was 
performed by the following method. 
(1) 

Mw and Mn 

It measured by the gel permeation 
chromatography (GPC) by the following 
conditions. 

Sample: Using tetrahydrofuran as a solvent, it 
dissolved in 100 cc tetrahydrofuran, 
respectively, and 1g of (A) components and 
0.1 g of (B) components were prepared. 
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Standard polystyrene : 

The standard polystyrene by the USA pressure 
chemical company was used. 
Apparatus : 

temperature high-speed gel 
chromatogram by Tosoh CORP. 



The high 
permeation 
(HCL8120) 
Column : 

TSKgel G4000HXL by Tosoh CORP., 
G3000HXL, said 2000 HXL (length 50cm) 
Measurement temperature : 
40 degrees-Celsius 
The flow rate : 
1 .5 ml/min 



this 



[0110] 

(2) 

Storage stability 

Tight plugging preservation of the composition 
which does not add a hardening accelerator is 
carried out for three months at normal 
temperature into a polyethylene bin, the 
existence of a gelling was judged by visual- 
observation. 

About what does not produce the gelling, the 
viscosimetry by BM mold viscosity meter by 
Tokyo Keiki Co., Ltd. is performed, a variation 
rate less than 20% was made into the "no 
change." 
(3) 

Adhesiveness 

By the squares test (100 divisions) by JIS 
K5400, a tape friction test is implemented 3 
times, it depended on the average. 
(4) 

Hardness 

It depended on the pencil hardness by JIS 
K5400. 
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[0111] 

(5) 

Alkali-proof (1 ) 

On a coating film, one cc of sodium hydroxide 
aqueous solution of 1 to 40 % of concentration 
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is dropped, after standing in a Petri dish with a 
lid for 8 hours and rinsing, the state of a coating 
film is observed by visual-observation, it found 
the maximum concentration of the sodium 
hydroxide aqueous solution which does not 
have abnormality in a coating film. 
(6) 

Alkali-proof (2) 

After immersing a test piece for 60 days in 
saturated calcium-hydroxide aqueous solution, 
the state of a coating film was oBserved by 
visual-observation. 
(7) 

Acid resistance 

On a coating film, one cc of sulfuric-acid 
aqueous solution of 5 % of concentration is 
dropped, after standing in a Petri dish with a lid 
for 8 hours and rinsing, the state of a coating 
film was observed by visual-observation. 

[0112] 

(8) 

Organic chemical resistance 

Two cc of isopropyl alcohol is dropped on a 

coating film, after wiping off with cloth after 5 

minutes, the state of a coating film was 

observed by visual-observation. 

(9) 

Moisture resistance 

The test piece was conserved"' by the 
environment of temperature 50 degrees-Celsius 
and 95 % of humidity for continuous 1,000 
hours. 

It picked out and the state of a coating film was 

observed by visual-observation. 

(10) 

Weather resistance 

By JIS K5400, an irradiation examination is 
implemented in sunshine weather meter for 
3,000 hours, the appearances (a crack, peeling, 
etc.) of a coating film were observed by visual- 
observation. 

[0113] 

(11) 

Heat-resistance water 

After immersing the test piece using an 
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inorganic base for 14 days in the warm water of 
60 degrees-Celsius, the state of a coating film 
was observed by visual-observation. 
(12) 

Resistance to contamination 

On a coating film, the paste consisting of the 

mixture of carbon black / kerosene =1/2 (weight 

ratio) is applied, after leaving it at room 

temperature for 24 hours, it rinses using 

sponge, the contamination state of a coating 

film is observed, the following reference 

standard evaluated. 

CIRCLE;No contamination 

TRIANGLE;lt contaminates for a while. 

*; A contamination is remarkable. 

[0114] 

(13) 

Transparency 

After coating each composition on quartz glass 

so that it may become the dry film thickness of 

10 micrometer, a visible light transmission is 

measured, the following reference standard 

evaluated. 

DOUBLE-CIRCLE; 

A transmittance exceeds 80 %. 

CIRCLE; . 

A transmittance is 60 to 80 %. 
TRIANGLE; 

A transmittance is 60 % less. 
(14) 

Water-repellency * oil repellency 

Water or one drop of salad oil is put on a 

coating film, when it leans, the sliding-off 

condition of a droplet is observed, the following 

reference standard evaluated. 

CIRCLE; 

At less than 60 tilt angle, slides down easily. 
TRIANGLE; 

It slides down in tilt angle 60 degrees - 90 

degrees. 
*. 

At least 90 tilt angle or more is not slid down. 
(15) 

Contact angle 

The contact angle when putting calmly water or 
one drop of salad oil on a coating film was 
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[0115] 

Reference Example 1 

[Manufacture of fluorine-containing acrylic 
polymer (B-1)]To a reflux condenser and the 
reactor equipped with the agitator 
The monomer component shown to Table 1, 
105 parts of isobutyl alcohol, 70 parts of methyl 
ethyl ketone, 35 parts of methanol are added 
mixed. & 

It heats to 80 degrees-Celsius with stirring, the 
solution which dissolved 4 parts of azobis 
isovaleronitriles in 10 parts of xylenes is 
dropped at this mixture over 30 minutes, it is 
made to further react at 80 degrees-Celsius for 
5 hours. 

The fluorine-containing acrylic polymer [a (B-1 ) 
component] of 40 % of solid-content 
concentration was obtained. 

[0116] 

Reference Example 2 

[Manufacture of fluorine-containing vinyl ether - 
based polymer (B-2)]To a reflux condenser and 
the reactor equipped with the agitator, 

and 320 parts of methyl isobutyl ketones were 
added, and mixed. 

It heats to 100 degrees-Celsius with stirring, 3 
parts of siloxane unit containing azo -based 
initiators and 0.5 parts of lauryl peroxides are 
dropped at this mixture, it is made to further 
react at 100 degrees-Celsius for 5 hours. 
The fluorine-containing vinyl ether -based 
polymer [a (B-2) component] of 24 % of solid 
contents was obtained. 
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[0117] 

Reference Example 3 [manufacture of acrylic 
polymer (B-3)] 

It is made the same as that of Reference 
Example 1 except having used the monomer 
component shown in the column of the (B-3) 
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component of Table 1 , the acrylic polymer [a 
(B-3) component] of 40 % of solid contents was 
obtained. 
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Reference Example 4 [manufacture of vinyl 
ether -based polymer (B-4)] 
It is made the same as that of Reference 
Example 2 except having used the monomer 
component shown in th% column of the (B-4) 
component of Table 1, the vinyl ether -based 
polymer [a (B-4) component] of 40 % of solid 
contents was obtained. 

[0119] 

Example 1-4 

To a reflux condenser and the reactor equipped 
with the agitator, (A) component, the (B) 
component, (C)component, and (D)component 
which are shown in Table 2 are added, and 
mixed, it was made to react at 60 degrees- 
Celsius while stirring for 5 hours. 
Subsequently, (E) component is back-added, it 
cools to room temperature, the composition of 
20 % of solid-content concentration was 
obtained. 

Moreover, the composition obtained here is 
coated to the aluminum plate (JISH4000, 
A1050P) which carried:- 4 out the alkaline 
degreasing by the spray method so that it may 
become the dry film thickness of 5 micrometer, 
a heat drying is carried out for 10 minutes at 
150 degrees-Celsius, the test piece was 
produced. 

The evaluation result of the storage stability of a 
composition and the various evaluation results 
of a test piece are shown in Table 4, 
respectively. 

[0120] 

As is evident from the result shown by Table 4, 
especially as for the composition of this 
invention, a weather resistance and storage 
stability are excellent, and a coating film 
excellent in adhesiveness, alkali resistance, 
organic chemical resistance, moisture 
resistance, a warm-water resistance, resistance 
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to contamination, and with high hardness can 
be formed. 

It has characteristics balance very high degree 
as an organosilane -based coating material. 
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[0121] 

Comparative Example 1-4 

(A) component, the (B) component, 
(C)component, and (D)componeRt which are 
shown in Table 3 are added to a reflux 
condenser and the reactor equipped with the 
agitator, and mixed, it was made to react at 60 
degrees-Celsius while stirring for 5 hours. 
Subsequently, (E) component is back-added, it 
cools to room temperature, the composition of 
20 % of solid-content concentration was 
obtained. 

The composition obtained here is made to be 
the same as that of Example 1 , the test piece 
was produced. 

The evaluation result of the storage stability of a 
composition and the various evaluation results 
of a test piece are shown in Table 5. 

[0122] 

As is evident from the result shown by Table 5, 
since the composition of Comparative Example 
1 and Comparative Example 2 is nbt using the 

(B) component which is an essential component 
of this invention, it is inferior to alkali resistance, 
a weather resistance, water repellency, and oil 
repellency. 

The (B-3) component or (B-4) component which 
polymerized the monomer component which 
does not contain a monomer (B-a), and was 
obtained is used for the composition of 
Comparative Example 3 and Comparative 
Example 4. 

That is, the acrylic polymer or vinyl ether -based 
polymer which does not contain a fluorine is 
used. 

Therefore, it is inferior to a weather resistance, 
water repellency, and oil repellency. 
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9 yA ,* n UvTA,* 99 * 2) 4-methacryloyloxy-1.2,2,6,6-pentamett 

^ y piperidine 

~ r 

* 2) 4 -> 9 9 V vsfsu** 
«>-!, 2, 2, 6, 6 -^>- 



[0123] 

in addition, in Table 1 (*1)and (*2) are the 
following compound. 

joro pentyl mi 

-pentamethyl 
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[Table 1] 





(B-l) 


1 CB-2) 


1 (B-3) 


1 (B-4) 


I 1 

I (B-a> ¥S#; I 










I yym*;*?- (* i) I 


10.0 








1 ^H-yfrXwJuvuy 1 




1 66.3 






1 <B-b) | 












53.0 




1 63.0 






5.7 




1 5.7 




ivh 1 










l^mui^- h 1 


4.3 




1 4.3 






6.0 




1 6.0 




1 h 1 










1 (B-c) J«#; 1 










1 r-tfZVu^i'-fu&H 


11.3 




11.3 




1 hU;*h*^>5> 1 














5.1 




5.1 


1. (B-d> 1 










l^/v-a (*2) I 


5.0 




5.0 




|^*yn^»h> | 


0.8 




0.8 




l7*U;i« 1 


3.9 




3.9 




1 (B-e) M&ft; 1 










1 x^jPif-;ia:-7VV 1 




28.6 




94.9 


1 | 

i mmftmst (%) i 


40 


24 


40 


24 


l»«(Mn) I 


15,000 


20,000 


20,000 


30,000 
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Polymer name 
(B-a) Monomer; 
Fluorine monomer 
Hexafluoropropylene 
(B-a) Monomer; 
Methylmethacrylate 
2-ethylhexyl acrylate 
Butylaqrylate 
Cyclohexyl methacrylate 
(B-a) Monomer; 

(gamma)-methacryloxy propyl trimethoxysilane 

Vinyl trimethoxysilane 

(B-d) Monomer; 

Monomer a 

Di-caprolactone 

Acrylic acid 

(B-e) Monomer; 

Ethyl vinyl ether 

Solid-content concentration 

Molecular weight 

[0 1 2.5] [0125] 
[^2] [Table 2] 
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jBSfigft (SB 
(A) 

(B) 

(B-l) @^»4 09g 



I JIB-2) mft24% 

I (B-3) mm#4o% 

i (b-4) mm&2 4% 

I (C) ; 

I ^^x5=-;Pdrh> 
I (D) ; 

I 9- i -7a#*-> • if* 
I 7-feN7-t^-h7;V3=>> 
I A 

I HJX (Xf-J^TiLhT-t'r 

l%%iElfifc» (flD 
I (E) «»• ; 

I 7i&*7-th> 



I3Q6W1 1 


$mw2 


i $mm3 1 




1 51 | 


51 


85 I 


85 


1 27 | 


27 






1 45 I 




45 I 






82 




82 


1 250 | 


145 


234 | 


132 


1 19 | 


52 


18 1 


48 


1 3 1 




3 I 






33 1 




33 


1 5 I 


10 1 


5 1 


10 



Example 1-4 

A mixed component (part) 

(A) : Component; 
Methyl trimethoxysilane 
Dimethyl trimethoxysilane 

(B) Component; 

(B-1)- (B-4) solid content 

(C) Component; 
i-propyl alcohol 
Methyl ethyl ketone 

(D) Component; 

Di- i-propoxy ethyl acetoacetate aluminium 
Tris (ethyl acetoacetate) aluminium 
A part for a later-addition addition (part) 

(E) Component; 
Acetylacetone 
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1 Jttt«4 


(88) 
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80 


1 105 


51 


1 51 




43 


1 55 


27 


27 


(B)*g#; | 










(B-l)@f»40» I 










(B-2)@^»2 4% | 










(B-3) H»»4 0% I 






45 




(B-4) @M2 4% I 








82 


(O m ; 1 












250 


1 145 


250 


145 




19 


1 52 


19 


62 


(D) m ; 1 












3 




3 














A * 1 














33 




33 


— M TJP^-^A 1 










(m i 










(E) ; I 












5 


10 


5 


10 



Comparative Examples 1-4 
A mixed component (part) 

(A) Component; 
Methyl trimethoxysilane 
Dimethyl trimethoxysilane 

(B) Component; 

(B-1 ) - (B-4) solid content 

(C) Component; 
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[Table 3] 
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i-propyl alcohol 
Methyl ethyl ketone 

(D) Component; 

Di- i-propoxy ethyl acetoacetate aluminium 
Tris (ethyl acetoacetate) aluminium 
A part for a later-addition addition (part) 

(E) Component; 
Acetylacetone & 

[0 12 71 [0127] 
[*4] [Table 4] 



I | | | , 

i \mnmi \ mnm2 i§gss«3 \mmm4 
1 1 1 1 1 





l£fltfcU 


math 




1 MttzL 


(fiS/ioo) 


1 100 1 


100 


100 


100 




1 3E 1 


3E 


4H 


4a 




1 10* 1 


10* 


10* 


10* 




ISfifttU 










1 IMW 










1 SMI 1 








mm 






jwtfcu 


















mts.v 








1 0 1 


0 


0 


0 


mm 


1 0 1 


0 


0 


© 




1 0 1 


0 


0 


0 


*<o®m (so 


1 100 1 


105 


95 


100 




1 50 1 


60 


50 1 


60 



I 



Example 1-4 
Storage stability 

Adhesiveness (number of objects/100) 
Pencil altitude 
Alkali-proof (1 ) 



THOIVISOIM 

* . 



DERWENT 



03/04/28 



65/69 



(C) DERWENT 



JP2000-191977-A 



THOIVISOM 



DERWENT 



Alkali-proof (2) 

Acid resistance 

Organic chemical resistance 

Moisture resistance 

Weather resistance; appearance 

Water resisting property 

Resistance to contamination 

Transparency ^ 

A water repellent and oil repellency 
The contact angle of water (degree) 
The contact angle of an oil (degree) 

No change 

With no abnormality 
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[Table 5] 
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i mm (fist/100) 
\&mmm 

l»7Jl/*U1t(D 
IMfttt 



*iRfiTI 
AftfeM 



100 

5H 
5% 



100 
SH 
5* 

Afcfcb 



100 
3H 

a 

AUr&u 
a#&i, 



100 I 
3H I. 
5* I 
I 

mttis i 
a«*i^ 
A#fcu I 

AfffcM 



I ffi^ctt 
I Wf^SH* 

i mm 



o I 

O I 

A I 

95 | 

50 I 



O 
© 

A 



o 
o 

A 



o 
o 

A 



i fromm (bo 
i tiivmm (bo 



95 
50 



95 
50 



95 
50 



Comparative Examples 1-4 
Storage stability 

Adhesiveness (number of objects/100) 

Pencil altitude 

Alkali-proof (1 ) 

Alkali-proof (2) 

Acid resistance 

Organic chemical resistance 

Moisture resistance 

Weather resistance; appearance 

Water resisting property 

Resistance to contamination 

Transparency 

A water repellent and oil repellency 
The contact angle of water (degree) 
The contact angle of an oil (degree) 

No change 

Gloss fall With no abnormality 
Micro crack 
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[EFFECT OF THE INVENTION] 

The composition for a coating of this invention is 
containing the fluorine -based polymer which 
has a specific organosilane component and a 
silyl group. 

Therefore, it is excellent in storage stability, and 
the coating film which improved resistance to 
contamination can be formed, without 
reducing adhesiveness, alkali resistance, 
organic chemical resistance, a weather 
resistance, moisture resistance, a warm-water 
resistance, etc. 

And this coating film has high hardness and has 
an antifouling effect by water repellency and oil 
repellency which were excellent. 
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(54) COATING COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a coating composition capable of giving coating film with 
high hardness and antifouling effect owing to its high water and oil repellency by compounding 
specific organosilane(s) and a silyl group-bearing fluoropolymer. 

SOLUTION: This coating composition is obtained by compounding at least one kind selected 
from the group consisting of organosilanes of the formula (R1)nSi(OR2)4-n (R1 is a 1-8C 
organic group; R2 is a 1-5C alkyl or 1-6C acyl; n is 0-2), hydrolyzates thereof and condensates 
thereof and a fluorine-contg. acrylic or fluorine-contg. vinyl ether-based polymer having silyl 
groups each bearing silicon atom(s) bound to hydrolyzable group and/or hydroxyl group. 
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mmi-8<oim<o^m&^i. r* ^ m- 
twin**), mmi-5(r>TJ^jumttziimMm 

&%<ti>immTT (a)j£^j t^o) . 

fc 

( B - 1 ) JlN<^S?^fcJ;tX/*^i7l<^fcl£-&L 

(l^T r ( B- 1 ) mi t^o ) 10 

( B - 2 ) Ju*#)gtt»3 J: V/4fctt*IHSfclS*U 
fc*->f SB? v 'J 7 >y t*^ 

/l/X~r/fc&S£tt (filT r (B-2) j l£#i:VH\ 

(B-l)j£#fc <B-2)jafl*8*l/t. r ( B ) 

[0009] 20 

(A) jfi^- 

*^BHC03-x^ >^«fi£!|i!itSi^?<tS (A) jfrft 
li. ±£H85$ ( 1 ) Tmti&XWSisyy (WF 
titiViiJi'vV (1) j b^o) „ *Myy5^ 
( l ) <ojn*#8?!Bj. fci^M/x7y ( l ) coffi 

(a) C^3Sc00^l8^Tt>J:V^ 

U tt«<02«^^BjT-fcoTtJ:v>L. 388^ 30 

Jisvv ( l ) «Sn*^PB9«, itMSJ^v ( l ) 

>(D om&toii. XiMfSisyy ( l ) (OMiftm 
ysmisyj^vmimsLx s i -o- s i g&zB&i 

[0 0 10]-&5Ul) Cfcwc. R 1 <DiS»l8U~ 

n-robn, i-rohvi^ n-y^s. 

i-7>/l<«. sec-7f;^ t-:/f-/Wk n- 
A.*$y7l^ n-^TT^S. n-*9y-)V&^ 2-X 

fvl^jyrt^ttoT/Mfyl/S^ t'-;PS. T'J/P 
istvm. TtVJU**^ «7W Kg, T5 50 
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7/M-u7-bH7$KS. 4 Vv'T^-MS&fc- 
[ 0 0 1 1 ] R 1 <r>Wm&W,zi5tthW8!gkt LT 

%£zmf&ztti t T$i>. Tt^x. ztit><r>wmm 
xsaTThz. HR^e ( 1 ) 4>k. r 1 * j 2<imtr 

[00 12] *7t. R* «mi~5«7;KA«t 
LTfcL W;t»f, y<7^S. x?-/l^ n-TohVl- 
^ i-7"ntT;l^ N n-7*^-S. sec-ZW 

^*ai~6<orv-;«i:Lrtt, Mlii. T-fe 

7-a>f;ua^i:$:^fS^i:^-C§l.. HRiC ( 1 ) «f 

£im®ft&t&R 2 it. mmzm-x-hm^x^x 

[0013] ZCQ£ o ttfrtfSisyy ( 1 ) OftftW 
bLXii. f h5^hJfyy7y, xh^xb^r^^ 

v7)Vn*isi,yym ; y^ ^ 

f-^hyxh^iySy^y. X^hy^h^iyiy^y. 
Xf-^hyxh^xiy^y, n-7*nt.^hy><hdf.Sy 
isy>. n-Tntr^hyxb^fiy^y^v. i-Totr 
/Phy^b^iySy^y. i -ya^jUhV ^.h^^y 

h^f>-^V^ n-'<yf/l'Mj^h^fyy5y'. n- 

^iy^hy^h^-iy^^y. n-A.r^hy^h4f 

iy^y. n-^^i-^hV^b^^yy. h'^h 
y^h^iyiy^y. t'^hyxh^iy^^y, i^y'D 
^isjUbVXh^isisyy. i/7w\*is>l<b , Jz.b 

yxhdr^^^y. 3-^D07-ot;Why^ h^r^-i^ 

B-^oorDe/n-yxh^f^^y. 3, 
3, s-hy^^-nroif^Hy^hdfSy^^y. 

3, 3. 3-hy7;^OTaf^hyxbdfiyjy7 
y % 3-7$S7n\ZJl'bV*b*>>i/yy. 3-T5 
y7DWhijxh^yy5y, 2-hHadfiyxf-/W 
hy^h^fyiy^y. 2-t Fodfv-x-^hyxh* 
yy-7^ 2-hHndr>-7-ohr;H-yy<H^f>->-7 

2-bKa4riy7*at , ;l/hyxh^ri/>'7y s 3- 
bKodf^rae/Phy^H^f^^y. 3-hKD^f 
vTPf^hyxh^vv^y, 3-X^TbTQf 

fvyytv^isi/yy. 3-^ivijrvr^\: tub yx 



(4) 
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yy^y. 3-4 Vy-77-hTottyHJxh*^ S^^PM (WT r Mw j t^p ) L<li H 



(3. 4-X-^^^o^^) x?-;yMM [00 17] (A) jfiftaiftKftCfcL 

y-y-^y. 2- (3. 4-x,-K^fx^^a^^-/p) x (#) g^MKCi^'J^-K ayun-h&gox^ 

^hUxhdfv-i^y. 3- r^Uikt^S" y-'J^-K mk ^n-xy^asoyynyus/ 

T-otn^y^^y^y. 3- u?) r^^u^ y. («) wnwawyy* ima. 

^^7-oe;PhUxhdfxx7y. 3-»7W H7n ¥JM (ft) g^y'jayi/yy, B*x^# (fc) §? 

y^h^i^y, y>f^h^yy5>, ^'X^- [0 0 18]*5MB(CfcV^T. (A) fi^Hi. «BlT*t 

/y^h^y-y^y. yif/^'xh^y^y. fc«2aja_h^^LT«ffl-rsc:t*sT#s. 

n-7WWJXb*i'i'yy. H-n-Txi&WJx. [00 19] (B)j£# 

h^y^y. s>- i -7at^fJfyy7y. y *IMBtcfcftS ( b ) ffctfte, Jn*^«ttafcJ;tf/4 

- i -Tnkf/l^xh* i/y7y, y*- n -T^py'* «±*gai:^L7ty4*lS^Sr*-n,S/'J^ (JJl 

h^yy^y. y-n-/f/^Xb^fy5/7^ 3>- T r *S5£y'J^J tV^d) JrWfS? ymJmSftX' 
n -^Vf-*S?jC h*yy? n -^y^/Py'X Clit<i>c07 LTte. ( B - 1 ) (£ 

t^yy^y. y-n—M^/kS^ h*isis7>. is fttiXV ( B-2 ) fi£^W^>ix5. 

-n-Mx^'Xh^fyy^y. y-n-^rf^y [0020] <B-l)lfc»-; ( B- 1 ) fcJHi. Jn* 

y-n-*?f^h^yy7y, y-n-*?^/P Ji. #£yy^^1^7HH^;^fc£tf/£*:l2 

ylhJfyy^y, y'-n-y^o'vSf y^y'* h*y Wm.^thy yS^frTy- 'J/H&*£flcT*>S. 

y^y. ^-n-^^aA.dfy^xhdf^^y, y [002 1 ] ci^id^ (b-i > jawm, ttmm 

7i^»b^y-/7y, ^i^ylh^yi/? fi£ft*>^£ft&!i§i£^k$tfl>ISI£. *0>is»V& 

y^ifO^T^n^^y-^yScOUj&v .X^MJT* 4> coan*7>»tt*feJ: Jhl& (A) 

*;kt*yy?y. ^f-JUSfr-fef-iM-*^^^* fi£#fc*3friH-S£fcfcJ;9. gft/dillltetg£{>*:4> 

[00 14] Ztlt><Oot>. hVT/l>a*i/isyym. [0022] ( B- 1 ) fS.ftt,Zt5lt&<8feisV)\^>£ 

y'T/l^yy^ySaW^lX. MJ7>m* WStt. ^SIJIl^SfclgyrLT. #gy 'J;kS?)SS 
i/isyymtLXit. X1-frbV*h*i'i'yy. X1~ 30 Aflu^S^ttfcttLT. MST 0 . 0 0 1-2 0M&% 

^h'JXHyy7y»L<, y'T/Pn* Thh. 

Ssi/y ymt LXli. h*->isyy. it* [0023] nfei'V iVW,i. Mi L<teTHHR^ 

^/l/y'xh*yy:7y#iJ*U\ (2) 
[0015] *»BHfcfe^T . y-vy ( 1 ) t < R ' > »-• 

LTtt, ¥HZ, hiJ7;k3^yy 7 y^, £>6^»±. ' < 2 > 

MjT;P3^y'^7y4 0— 9 5t/l-%ty7;W^y _s 1 -x ' 

iyyyeO^^tVXtcom^hit^ntL^ ¥T (5$+. X^NO^yj^^ T/l-a^y-a. TyDJfy 

)V^*isisyy*y*)T)\sri*isisyytwmthzt r$y*yg. f-^/i^yg. 
zttfx-zz. 40 «*st 1 - 1 o<?>T>v*)vm& wigmm. 

[0016] XlVtiJisyy (1)«, Z(0&£. h& 1~1 0<?5T7;Mr;y«£*U i «il~3c0fflaX'S> 

h. Jtivifsisyy ( 1 ) ztofcwmn&zv/ttzit [0024] (B-D^it. mm. (B- a >7 

T (A) fi£7>t lXffi&t&Zti>T£&i)\ Wfcth t^o) . (B-b) 74** (**) T^'J|y-h 

idle, ^y^/^^y (1) 5r«0^fiS^tS^LT (WT r ( B-b ) #fl«cj t^d ) . (B-c)v»J 

fflfi£«3^^i-sigt. aft^srgara-t&^fcti ;ya$r^rr&#*«c (wt r (b- c > 

0. *)Vfi/isyy ( 1 ) SrtHN<7h(» • mSZitX. 0 ) ^fi-g-LTfl^h., 4fc. ^St;«tT. ( B- 

( A) fi&^fc-rS^tAW^ L^. ( A ) jKtW)^-^ d ) ifl^<0#ft«ct*tt^flg^<B!«»(* (OT 
tLT<tffl$ti^t§. m&&far)XV **\symm 50 r (B-d)««cj tv^) $-$^^Ttt-&L-C 



3-?>)isY*i'~Tu\;}VV»XV*=/i/yy. 
3-yv^Y^^ra^iUbVx.h^^iyyy. 2- 



800-100. 00^0. $^>fcffiL«±. 1. 00 
0-5 0, OOOTftS. 



[0 0 2.5] (B-l ) jfcJHi. ±M<7) (B- 

a) #a«*itX (B-b) LTit^ftS 

( B- d ) JUHttS 4»t#ftTfi^LT#tfi€.a^ 

ft^s-^srae^t. (B-g) ±£jn*#jfitt 

«j(WTr (B-g) isvyft&tos t^o) Srf+JllR 
[0026]±£(B-a)#4*i:LT«. BUtf» 

< 1 1 1 ®<r>y vmmttm-zitimzm? h zt# 

(4 ) fb77MOIfl/y, A.^^jj-oTotT 
3, 3. S-h^Wa/Otl/^ fh7 7/P 

^oxf-vy&fc'c^/M-Ovj-W 4 y& ; 

(O) CH2 =CH-0-Rf 

(RffcL 7?*K?£&trTA**A'£fcL<{±T>lo 

(/n) A-7>M-n (Xf-yPt*x;i/x— r;W) . 7 
/M"o (xf-^h'^x-T^l') x >\-7/M-o (7*o 
hVHi'x/ioc— fTP) . ;\-7;M-q (7*?-;H:x/px 
-- fAO . rt-7)V*n (>fy7*f/l't-;n-f/i') 
3rfcW\-7/M-o ( T>V*)V£-)VX.-t-)V) m ; 

(-) A— 7/M-Q (7D^Jfy7Dt/Pt-;H-f 

(*) 2, 2, 2-hU7^nx^;K^^) T^'J 
K 2, 2, 3, 3, 3-^?7;^D7T3b:^ 
T^Ul'-K 2- (rt-7**D/f*) x 
K 2- (^-7/M-nA^*, 
;P) xf-;P (*?) T^'JV—K 2- (vs-7/M-o 
U?) 2- (vn-7 

/^pfyyl/) xf^ (^^) r^'JU-h, 1H, 1 

K 1H. 1H. 2H. 2H-at^t#7;M-Otv 
;K^^) 7;'Jl/-Kj:^7 7«tt(^?) 7? 
'J/HHXf >WH ; 

[0027] zttho? •'mm-z^^h&m.mi. 
1 s*«rc*>s <^± 2mj±&m*&hitxm tx t 

(*> u ) ~~ (-) ufa^stmsms 

ttfcLT, ^*^7;M-D7ot>>fcn-7/M-Q7 
TtUa^zsTA'XJW-yA'Tta t'x/i/x-f-zl'fc Srffl 
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[0028] .LIS (B-b) *JMW:LTI±. 
~12c0t^»iL<. JUmtZtt* *^;M*?) 
T?'JU~K x^-zM;*?) 77'JU-K Tot 

a^/|, ? ) y K 2 -x^v*>7P 
7*U1/-K n-:*?f-yM.X*) r?»JP 
10 -K y^o^^M ^ ^ 'J I/- fit'^W^ 
4. £#L6tt, l«*Sfc*4K42aaJ:*««LT» 

[oo29]±ib(b-c) &m#t Lxa. mm. 

TKHR* ( 3 ) 

(R' ) ... 

I (3) 

R 4 -S 1 -X, 

20 «te£^$3f»S£jj*r) •C^^ixS^^y-fk^lii 
<HT r ^&»x7Xfc£!tiJj fcud ) &fc'£*(f6C: 

[0030] iss^mm^y vfc&fanmm t lx 

CH 2 =CHSi (CH3) (OCH 3 )2 , CH2 = 
CHSi (OCH 3 ) 3 . CH2 =CHSi (OC 
2 H 5 )3 . CH2 =CHSi (CH 3 )Cl2 , CH2 
=CHS i C 1 3 . CH2 =CHCOO (CH 2 )2 S i 
(CH 3 ) (OCH 3 h . CH 2 =CHCOO (CH2)2 
S i (OCHs)3 , CH2 =CHCOO (CH 2 )s S i 
30 (CH3) (OCH3)! „ CH2 =CHCOO (CH 2 )3 
S i (OCH 3 ) 3 , CH2 =CHCOO (CH 2 )2 S i 
(CH 3 )C 1 2 . CH2 =CHCOO (CH2) 2 SiC 
I3 , CH2 =CHCOO (CH 2 ) 3 S i (CH 3 )C 1 
2 . CH2 =CHCOO (CH 2 ) 3 SiC 1 3 . CH2 
=C (CHs)COO (CH 2 ) 2 Si (CHs) (OCH3) 

2 s CH2 =C (CH 3 )COO (CH2) 2 Si (OCH 
3)3 . CH2 =C (CH 3 )COO (CHi)3 Si (CH 
3) (OCHsh . CH2 =C (CHs)COO (CH2) 3 
Si (OCH 3 )3 . CH2 =C (CH 3 )COO (CH2) 

40 2 S i (CHs)C I2 . CH2 =C (CH 3 )COO (C 
H 2 )2 SiCh . CH2 =C (CH 3 )COO (CH2) 

3 Si (CHs)C I2 . CH2 =C (CHs)COO (C 
H 2 )3 SiCts , 

[0031] 



50 



cc 



o 

CH, =CH-CH, -0-C — 

H, 0)i Si (CH, ) . 

I II 
CH, 0 



Ufc2] 



CH, =CH-CH, -0 f^3l 

(CH, 0) , S i (CHt ) . -o-cr^^ 

II 

o 



Hfc3] 
C 
C 



o 

H, =CH-CH, -O-C — f^^j 

L, Si (CH, ) , -0-0^^ 
I II 
CH, O 



Hfc4] 



O 

CH, =CH-CH, -O-C "Y^^j 

C I, S i (CH, ) , -0-C X ^ s ^ / 

II 
0 



[0 0 3 2] Zmf&Zt&T^h. Zilt>li. 1} 
[0033] (B-d)mSf*hLT(i. «£tr. 

-Xfvl/Xf-Uy. 3, A-V 

*+)VX+\sy \ 3, 4-^'xf-^xf-ixy, 2-?o 

f-Ax^y. 4-t-y^;i/X^i-y. 2, 4-^ 

[0034] (n)tKn^f;K^^)7?!Jl/ 
-K hKn^i/Xf;P 7?»J U-F. b Fu 

^rutT;M*?) T?yu-F. b Ko^y^ 

yu-F. hKo^yM^ (^^) T?yi/-F5: 
fcV)b Fn^S^TA^f* U^)7?'JI/-h; Til A 

F. ^f;^'Jyy;P 77yu-F£i'<7)X;t? 
[0035] (/\) ^tr^y-tf^ xf-wy^ya 
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1 0 

T?V)s—b. vm-vyy y 

r?yu-F. rotrixy^yn-;^ U*) T 
?yu-F. ^ratrixy^yn-yus; (^^) T^y 

F. Fyrneixy^yn-;^ T^yi^ 
-K xF?TabUy^yr?-/l/x 7?'J 

^y^-A^c**) T^yi'-K Fy^f-o-A 
10 roytyFy r^yu-F. ^y^xyxy f 

-)VtYv T^y WF^fc^tigtt#M 

[0036] (-) (^^) T^y^TSF. N~^^ 
u—)V (X?) T7 y F\ N-^F^r^f-A 

U*) T^»JATS F\ N-^F^fv^A 
T^y^TSF. N, N' -jtff-Uyb'XT^yATS 

F\ ^r-bFyr^yATSF. vwygrr$F\ 

VI/ >f S FSrfc'O&T $ Ffc#B& ; 

(M 1, 3-/^yxy, 2-^A-l. 3-^ 
yxy, 2, 3-^**^-1 , 2- 
*^y^-i. 3-^yxy, 2-^do-i, 
3-^yxy, 2-y7y-l, 3-^yXX A 
y/l/y, T/l^!^. 'NnyyfFF. vTJWbW 

wmgvwmztixmmwmm^yfvxym. mm 
^^mm^<7)m:^^^y^comtfmm^ 
xy; 

(F) U*)T?yABL 7v;Hg. ^3^8^ 
30 /TA*/M ?3y&. vWySL ^PhyS, 2- 
7^ >Jn>f;Wyxf ;K^ff t Hn7?;P 
^3r^x^i/ytt^|gffi^;^yffi ; 
[0037] <*) T^ya-F'J/k ^WJP- 

Fy^t'o^Ty-fkb^Afl:^; h^/^oxf 

T^yi/-F^fc*C7)7^*Ki^^#»^; 

<U> 4- T^yn>f /fcfr^y- 2, 2, 6, 

6-fh7^f/^yy>, 4- U*) T^yn>f 
ATS/-2. 2, 6. 6-fh7^f^Uy'X 
40 4-(^^)7?'Jo>f;my-l ( 2, 2, 6. 6 

- ; Znm^JtjTuy? hy%t'&mft>tl&. Ztl 

[0038] <B-g) JfigfttLTtt. *+Arz?9u 
fVis^y^ Fy^oAS^^y. 7x- )Vi/9U9Visyy 
ftt'OWyyitisvyM: ^f/^Xh^yy^^ 
A^WJXY^is^jy^ 7x-^h^yy7y, 
MMMf^5/5>\ FyxF^r>-5/^y^i:'c7)TAn 
50 ^yy7y58;^f^y7th^yy7y, 7xX;l/y 
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[oo39]_tj£(B-i) f8.ft£wmi-&m<r>mtt 
mt ix\±. mm. -tsLx&&mmatxma:i- 
him. #ftf*o-a5^a^L3t<7)*>. zcmvzmm 
mizh^mmmizmm-h^m. i>i<\t. #aft io 

m&vmft>tiz. ffim&z&m z tizmmt . m 

j ?mbk«l *w-mbw, &*noi>?) 
[0 04 0] (B-i) &ft<r)*ozi-uymmL¥m 

#rfi (OT r Mnj t^o) fcL ft£L<ii. 1. 0 20 
00-50. 000. $/o£#£L<fcL 5. 000- 
30, OOOT'ftl.. 

[0 04 1]*»«flfcfi^T» (B-l)JftjHi. JWft 
X'ifzltlMcoX 0lzLX&t>tUZ2m&±iW&LX 

[0042] *miizm& ( b- i ) mftcrmim 
it. (a) BiMzistttstA'ifs&y ( i ) i oos 
aSUtCJtLT. fflS. 3 0-5 0 0M4SIL #*l< 
it. 4 0-4 0 0ag&. L<fc)L 5 0-3 

o omm&x'hh . ( b - 1 > jfc&cofiyftt 30 

#3 oama5*}itT'{i. s^Mii^iWJtt, 

[0043] (B-2) f8.ft ;*%.mzmi (B- 
2) jfcftli. JM£yy/i^£a^JH48wf^i> 

[0044] ClOUdS: (B-2) Jfcfrtt. *^«0ffl 
4«^Jn*^fStt»t>J;lf/^^±*iE»*>'JiE (A) fig 
ZttfX'ZZ. 

[0 04 5] (B-2) fmizm&ftfci' > J)\&0$ 

m<r>n&fr\izft ix . ii^. o . 001-2 oas% 

[0046] (B-2) jftfrli. ±IEO (B-a)#ft 
ft. ±£<0 ( B - c ) Mtt. ( B - e ) b'^X-r 
/MUM* («T r ( B-e ) Jjififfcj tV^d ) £fi£L 50 
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T#*>fl, *fc. miZlHtX. (B-f ) itus* 

j^fc^£*ri&rffi*>*** (jar r ( b - f ) m« 

[0047] (B-2) jfciHi. ±IB<7) (B- 

a ) JMflcfc J:tf ( B - e ) Jg*fls£M-£LTf#£>ill> 

ifcii. ^fcjBtr. ( b— f ) #a*sr§ 
tt£fc» ±£ ( B-g ) i^yft^fctflniRiSS-itT 

[00483 JJB (B-e) *a*f:L-C«. MUX. 

(4) b*x/P^»Jjo;/l,x— 7Vk 
A>b*x;Px— f;k 3 - b H o3f y/n t/Ufxyl/X— 
r>k 2-bHo4f^7 , ob^b'-;Px-^K 4-b 
Ko^fv-y^;Ub*-^x— tvK S-tKo^y/f^ 
b'^/UX-x/k 5 - b K v"<.y^b*x/px-f- 
;k 6-b F P4f i^v* ^h'-^x-f-;^ fc'Ob- 
/Ux— x/MS ; 

[0049] (O) T'J^U^^X— f/K 2-b 
K vXxA-T »J ;UX— x»k 4-b Ho ^^7"^ 

T UAoc— T7k -feo-;kE 7711 Hot— TTl'&i: 

tori);wx-x;i«; 

(/n) ^x/Ut'-^x-x/k xf-/l-b'x/l,x— -f/k 
n-7Dt*t'^x-f^> -f VTnb/Pb'x ;UX- 

— tert-/W-;H-f^k n-^yf- 
;l/b'^;lx— x/k n-^v;Ub*x;i.x— n- 
3T^x;Pb'^x-T-;P. n-Hr^b*^x-f 

2 -if*M^k-)H-f;k ^^n^v 
yl'b'xypx-TVl'Sr if^T/^yU b*- ;l^x— x^t> L < 
By^Dm^t^H-f/Hi ; 

mLxm^&z\ttfT£&. 

[00 50] ^rt>. (B-a) #»ffcfeJ:tX (B-c) 

( b - 1 ) y 7«^r? v>ujm£mzt> 

i>ot miX'hh . (B-f) LX 
ii. ( B- 1 ) ^(CfcV^T^LJt ( B-d ) jfcfrtfMS 
( B - b ) t, ^mth Z t tfX'Z h . 

[0051] (b-2) f&ttzmm-hmcrim&mt 

it. ( B- 1 ) j£4HzfcVvCfl»Lfc«-£:^£3^r 

h^tvx'%. mum&mztixii. mmrn^tf 
mihh. ®im£comzm^L>ti&®m±. w%<oi> 

a-Hmzmrhztwx'^h. ttz. z&msizti^ 

[0052] (B-2) j£#<DMn|J. »tL<Ji. 
5. 0 0 0-70, 000. 5S^>fc:#£L<fciL 10, 
000—30. OOOTfc*. 

[0053] *%mzti^x* (&-2)f&Mi. <m 
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[00.54] *&<?ft:fc»t6 (b-2) f&ftcomia. 
it. (a) mx.mhxwjisyv ( i ) i o om 

ftaUC**LT. 5 0-8 0 0a*g8. jfiU 

it. 6 0~-7 0 0«figP, $£>£#4L<Ji. 8 0~5 
0 0*»grCS>£ . ( B - 2 ) J«^cOfigffl» 

#5 OSSflRgTefcL ft^flSftlgOWT/^ytt. 

ft? 7 •/ ^ttj&HST-tsffiifij^s. 8 o omm 

[0 0 5 51 &J3. _LE<B-l)Jfc»-i:±fe<B- 10 

[oo56]?f»c. mmmmnzu. ts&> 

(C) ~ (F) f&.ftZS&-r&ZttrX'Z&. fclT. - 

,[0057] (C)j£# 

SKBoaiS^ -US (a) fcitf ( B ) 
<£8iiU *£(ej:>). t&frtl. (D) ~ ( F ) j£#5r 

fc. 3kV*MfS*^> ( l )■*?>( B ) j£#£an*#S? 

*>fc:3sln3*i6. XmHz&if&fccQ&mmii. (A) 

^tctjjts^^y^^y ( 1 ) l^Mzntx. m 

0. 5~3*7k #4L<{;L 0. 7~2*/Mgg 

[00 58] ifc. ±J5tlWJl±. ±fcLT. (A) 
Jfc*h (B)ffcJh (D)~(F) 

^^^atjtffl-e^ S J: 3 iz I . ^^ttfigfij^U 30 
[0059] i<0 i 3 ^rffiS^fc LTfcL ±E#j£# 

, r^-m. ^rn^m^mm. x— 
m. ^vym. x.xTtvm&ntmfhzhtfX'^h. 

/k i -TaWTfon— n-f^T/Ua—ju. 
sec-W7;WHK t-^^T^a— n 40 
— N4f5/;PT;P3-^. n-^9^-lVT)Vn—)V. xf- 
py^yn-zK yifi/y/'Ja-zi', hyxf-w-y 
/'Ja-rt'. x^-i^y^ya-A^/T^/ix-- r;K 
x^-l/ y^'J n-;l^/xf-;l/X— f/UT-br- b&fc' 

[ 0 0 6 0 1 4*:, %m&ttjkmm.<Dmmt ix 

it. <y*£y. WPxy x *i/Vyt£)Z*. x-x;HB 

^hygi^)ftf*0!fcLT«. T-bhV. *?-;lX. 
f-/^ h y. V-X^)V*r Y y. : M 77>;k7- 50 
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b>%t't. ^XT>\Mcommti.x\$.. m&n- 
iv. mzrwv. mm?**, smrnvuytcaz 
mf&zktfx-zz. ztt^co^mmma. smx-zt: 

it 2aJiLh$r^ LX mit& Z t h . 
[0061] *WJ\<r>®mi<r>±W& J rtm%.li . if 4 L 

tZlzit. 2 0fitt%JaT-CfcO. 4*:if)®Bj£ 

&Btfijx'&m-tz>tZiz^ m%. 2o~5o*s%. 

«F4L<{i3 0~4 5fift%-C&S. 

5 0 ma%^@i. s t . ft#££tt#ffiTi-&« 

[0062] (D)^ 

( D ) J£#li. ( A ) ( B ) fi£^ t'Oim*^jg 

■ m£&&±mkthmtx-hh. (D)^imt 

[0063] i^«t9=2r (D) jfcftfcLTti. 

m&K.£Vik Lxa. mm. mm. mm. ^m. v> 
m. T>v^iv^9ym. p-^iyM*^. 7^ 
;Hart'^*tf&^i:* J -C§, »4L<«. ifflrt'i> 

#4L<t±. *K^hy«7AT'*)S. 4?t, _h!B 
[0064] £tz. ±.UT$. yft&fat LXit. mi 

if. x-hvyi/T^y. ^wf-isyisr^y. i^'x 
^w-yhyrsy. hyxf-w-yrh^sy. fh5x 

xi^y^TSy. p-7i-l/yy7Sy. x^-y-yu 

rsy. hyx^rsy, 3-t$jtw\s- hv 
yy. 3- (2-rsyxf-;u) -rsyrntr^- h 

'J^Wyy5y, 3- (2-T57x^) 

rne;u- hyxh^f^^^y. 3- (2-rsyxf- 

-rxyyroe;p- hy^b^v-v-^y-^. t/p^ 
rsy^a. EHSrytx»7AJsaco<j*\ x,-ra^gj 

izttfx-z. »4L<«. 3-rs/rot/p- hy 

tY^isi/yy. 3-T5yrab:/P- hyxhdf^^ 
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[ 0 0 6 5 ] i fc. Jh£#K4^£ft«J: LTIi. 01 
xfcf. (4 ) T'i££ii6ft^ft (fcTF 

^Sft-^ft (4 ) j fcv^ ) . ^-(n^xwf-kz^L 
tz&mm 1-10 coryM^S^ 1 - 2 iBTt & 4 «x 
Xco^g^ft-^ft (OT r^tgxXft^ftj tv^ 

[0066] 10 

M (OR 5 ) P (R6 COCHCOR7) q ■ • ■ (4) 

**U R 5 *>J:tfR 6 l;L PMfcfcWfcoT. 
a. sec-/f;H, t-:7>yl^ n-^y^ 

t'c7)^S^l-6^Hi^fl^K*S^^L. R 7 
R 5 fcitfR 6 tR«c7)^ai-6c7)lWc7)^b** 
Jth^ism. Xh^yl, n-7D^y 

t-7h^yS, 5*»JjM"*5/*. Ay-TV 

U pfcitfq<iO~4<7)^T\ (p + q) = (MCO 

[0067] ^m^mit^m (a) ^m^mtLXM. 

(A ) fb7-n-y^yy^^A, MJ-n- 
/b^y-Xf/^hTtf-h^-W. 
n-yKy - b'X (Xf-yPT-bhT-bx-M >->3 

M y>3~r>A^ Thy^X (n-Totfyl/r-bhT 30 
-bx— h) y/^-»)A, fh7^ (Tbf-yPT-bb 
T-bx~H ^3-^A. fh7^ (xf^Ttb 

ft; 

[0068] (u)fb7-i-To^yf^ 
A x i -Tn^y • b'X (xf-yl/TbbT-bx— 

h) f-?~»>A. ^- i -7uX*i» ■ b'X (T-b^yP 
7-bx~H **-*J^ i -7D^y • b'X 

(T-b^yUTbfy) ^?-^A&fc'co*«f^Wt^ 
ft; 40 

(y>0 h g - i -ra«y7;^^A, i/'-i-r 

utf^ ■ Xf^TbbTbx-hTyU^-^A. 5/- 
i -7o^y • r^^T^h^-hT;P5^^A x 
i -7°n^x • b'X (xf-yPT-bhT-brx-h) TyU 
$~^A. i -7n^y - b'X (r-bwr-bi^- 
h)Ty^5-^A. MJX (X^T-fehT-fex-h) 

ry^$-^A. mix (r-b^r-bhi—h) ryus 

-*>A V ^yr-bf-y^T-bh^-h • b'X (XfvUT-b 

hr-bf—h) r/Pi^^A^t'co^ar/i^^^^A^ 

-&ft& if £#if h Z. t tfX'Z h . 50 
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[0069] zti^co^m^mit^m (4) tsxxstn 

-bhr-bx-hS/yl/3-^A. is- i -70^y • b' 
X (T-t^T^h^-h) f^^A. y~i-7P 
tf^i/ - Xf-yUTbhT-bx-hTyU^^^A. h'JX 

(x^r-brhr-bx-h) ryPS^A. &su±. 

[ 0 0 7 0 ] t fc. W»xXYk^ft^*«cfflfc LTtt. 

(C 4 H 9 ) 2 Sn (OCOC11H23) 2 . (C 
4 H 9 ) 2 Sn (OCOCH-CHCOOCH3 ) 2 . 

(C 4 H 9 ) 2 Sn (OCOCH-CHCOOC 
4 H 9 ) 2 . (Cs Hi?) 2 Sn (OCOC 
8 H17) 2 . (Cs H17) 2 Sn (OCOC 
nH 2 3)2 . (Cs Hn)2 Sn (OCOCH = CHC 
OOCHs ) 2 . (Cs Hi?)2 Sn (OCOCH = C 
HCOOC4 H 9 ) 2 . (Cs H17) 2 Sn (OCOC 
H = CHCOOCs H17) 2 . (Cs H17) 2 Sn (O 
COCH=CHCOOCieH33) 2 . (Cs Hi 7 )2 S' 
n (OCOCH = CHCOOCi7H35) 2 % (C 
s Hi7>2 Sn (OCOCH = CHCOOC 
isH 3 7)2 . (Cs Hn)2 Sn (OCOCH=CHC 
OOC20H41 ) 2 . 

[0071 ] 

(C« H 9 ) , SnOCOCH, 

I 

O 
I 

(C 4 H 9 ) 1 SnOCOCH, . 

(C 4 H 9 ) Sn (OCOCiiH23>3 . ( C 4 H 9 ) 
Sn (OCONa) 8^*W>iHffilXXft* 
ft; 

[0072] (C 4 H 9 ) 2 Sn (SCH2 COOCs 

Hi?) 2 . (C 4 H9 ) 2 Sn (SCH2 CH2 COO 

Cs H17) 2 . (Cs H17) 2 Sn (SCH2 COOC 

s H17) 2 . (Cs H17) 2 Sn (SCH2 CH2 CO 

OCs Hn)2 . (Cs Hi7>2 Sn (SCH2 COO 

C12H25) 2 . (Cs H17) 2 Sn (SCH2 CH2 C 

OOCi2H 2 5)2 . (C 4 H 9 ) Sn (SCOCH = C 

HCOOCs Hi?)3 . (Cs H17) Sn ( SCOCH 

= CHCOOCs Hn)3 . 

[0073] 

(C 4 H, ) , Sn (SCH, COOC. H 1T ) 

I 

O 
I 

(C< H 9 ) , Sn (SCH, COOC, H 1T ) 

^fc'^y^Tf*KS*«xX^^ft ; 
[0074] 

(C4 H 9 ) 2 Sn = S. (Cs Hi?)2 Sn = S. 
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(C 4 H, ) Sn = S 
I 

S 
I 

(C, H, ) Sn = S 

[0075] 

(d Hs ) SnC la . (C 4 H9 ) 2 SnC lz . 

(Cs Hn) 2 SnC 12 . 

(C, H, ) , Sn-C 1 

I 

S 
I 

(C, H, ) , Sn-Cl 

3rfc'?)?n74 vmtmxXfc&fa; (Ct Hs ) 2 S 
nO s (Cs Hu)2 SnOtcZartmxXtt+r* H 

[0076] ( D ) J»ilre*;fcli2MaJ:*« 

KBgS@H2: LTffifflt" S Z b i> £ . 
[0077] ( D ) jftJMi, 8j#8j£Sai£t£lgfc:ffi£ 
LTt>«fc<. ^R^^t^SPgT«fi£!fttffi^ 

MU<?>fflgV&&LXi>£\i\ ( D ) fSLftvmimi. 
m&W,fc&m\:M<r>%& . ±£L (A) jfi^fcfcttS 
wy-zyy ( i ) i oossatfcttLT, as. o 
-looMfigs, #£L<«. o. oi~8omfi&. 
££>£#£L<tt. o. l-soaaas-c&o. 

±12 (a) ^fctjJts^-^/^ 
iooa*a5fc*tL-c as, o~iooa 

MS. *F£L«±. 0. l~8 0aS35. L 
<te. 0. 5~5 0a*gBT'J>6. ^<0^ <D)j£ 

^•<offiffla* { i o omm&zmt h t . mmo&ifZ 

[0078] (E)j£# 

(E) jfcJHi. (5) 
R6 COCHi COR' • • • (5) 

[00 7 9] C5*M>. R 6 HXX/R 1 (i. *«t&fHfc& 
% (4 ) {=fcft&J^#H£5£<9-eiX'e*iR 6 tJit/R 

1-bx.XTtm. i»l>X>Wifc&fa. yhKo^yf^ 

&6|?a^§ft£ft6^&<fcil8T&6. vKOid 
* (E ) tftfHi. ±!E (D ) fttti: LT*«&Jg 

[0080] ( E ) jfcJNi. «j£to<0££tt|6j±aii t 
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ximti hco-chh . . ( e ) ^-w^jje* 

«j^KJ:l>_Lifi (A) j&Rk ( B ) j£#tfH£i&£Rj5£ 

[00811(E) dt^jifcHfc LT»i. T±+)V7 
10 M®- n -?1->V. r-fe hg*8~ sec -7?-/k 7 

7?>-2, 4-y3f>-. +<rf>-3, 5-~s*y^ 

*99V-2, 4-i/*>. S-t-y-2. 4-i/*y. 

A\ #f3-*, xf-l^yS/75 V. 2. 2-h't'J^' 
y. l. io-7ityhoyy. yxf>yMJT; 
2-x?./-/|/7*$y. y^^^U^v-A. v 

HiKifMffil^. (E) jfciHi. #46T'*7i{± 

[0082] (e) tftixoffifimi. iM&m&mtes 
wsizm&im&mtt&mi^kftLx. as. 2 

t;HJUi. #£L<te3~2 0*rt'T';fe£. d<o^&, 

(E) ^^fflfi*-'2t;W*SST'tt. 

[0083] (F)ft# 
30 ( F ) fi£^<i, ifflMb^^cts J: fcttV^t 

[0084] ( f ) wtztc^fc&immmt vx 

II SiOz , Ah O3 . Al GaAs, A 1 (O 
H)3 . Sb 2 Os . Sis N4 . SnOj % Sn-I 
112 O3. I ni O3 , Sb-Inz O3 . InP, I 
nSb N InAs, I nGaAl P, MgF, Ce 
F3 . C e O2 . 3 A 1 2 O3 • 2Si02 . BeO, 
SiC. A 1 N> Fe, Fe2 O3 . Co. Co-Fe 

40 Oi % CrOi . Fe4 N. BaTiOs . BaO-A 
1 2 O3 -Si0 2 . Ba7i7^, SmCOs . Y 
COs „ CeCOs . PrCOs „ Sn»2 CO17. Nd 
2 FeuB. Z rO: . A 1 4 Os » A I N, SiC. 
ff-Si, SiN4 . CoO. Sb-SnOi . MnO 
2 . MnB. C03 O4 . C03 B. LiTaOs , M 
gO. MgAl204 . B e A 1 2 O4 . ZrSi 
O4 s ZnO, ZnS. ZnSe. ZnSb. ZnT 
e. PbTe. PbS. PbSe. GeSi. FeSi 
2 s CrSi2 . CoSij „ MnSii.73, Mg2 S 

50 i . ^-B. BaC. BP. Ti B2 . Z r B2 . Hf 
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20 



B2 . Ru2 Si3 „ Ru02 » Ti02 „ T i O3 . 
SrTiOa . PeTiOs . PbTiOa .AhT 
iOs , Zni Si04 N Z n S i O4 „ 2MgC>2 
—A 1 2 Oa - 5 S i O2 . WOs , Bi 2 O3 , Cd 
0\ CdS. CdSe. GaP. GaAs, CdFeO 
3 „ M0S2 „ LaRhOs. GaN, CdP. Nb 2 
O5 , GaAsP, Li2 O-AI2 O3 -4Si 
O2 . Mg7x7-fh, Ni7x7^f K Ni-Zn7 

hZktfX'Zl. Zti$> ( F ) jit^Hi* mkX'£1zlt2 

1 0 0 8 5 ] ( f ) &»0y&mmz^ sm*. 
->xa$t>iz*.*?mizx%i%iLxm^x{>£<. tt: 

[0086] ( F ) j££h&%$3>y *M> L < tta n -f 

@^jeS«44 0«S%Ja.T* J #^LM„ 
[0 087] ( F ) !8ftZmsmWz8.ttZ>Jjmk L 

t«, wffl»<r>mgmzmaLxi>£<. hh^n. a 
BEfijcoi^ft^aiiLT. ( f ) fRftz , ±ie ( a ) fig 

tK (B) &ft%k't*Mittm m£2ltXi>J:\,\ 
[0088] (F)f8.ft<0&mmt. ±MiA) f&ftiZ 
HYtttlVtiJ^vV (1)10 OSSgWdttLT. @ 

Bftx\ o~5oom*ss. mt<a. o. 1 
-4oon§MX'$>&. 

tti. ^mmmmnzn. ftt>ti&mm<7)m&. mm 
x-*h. zetXottmtkLxa. mix. 

[0090] i&imttomftmt lt»4. #l m. r 

xy-yuxm. zmit^m. wmmmtt. 40 

IHfcT^Sx^A. BHfc?aA. fcflreytf 

Sr7^*S"7A. «RA»J»7A. ^»tM K 
ffi|B«. ?DAg, r/A/Pb^ t'JyTX ^r*- 

-y. gaw, aArt-hW, -fe/HJ7y7>-. 50 



30 
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m. mm. a/tots. v*^*. 

y#y£. e^yhr^r^yK ffigtfklG. &B£* 

xhoy^j^m. +*y$i. OV-'J. 
tr^yhxo-. ffiKim tfh'S^A^ ti/y 

ya. jg»«eaia, ^ye, y^y. ^kib. 

7^;l/SIS. 7>#y0. 6£g^. JUS. 

+9ywi*)*7i±*>4xti-^ zmc^y-ffy-^ 
z*mfhzttfx'%h. ztihoitmmt. *»-c£ 

<ofi£ffl»4. ffl£%co^H«^-i ooaagut^LT. 

3 0 0S*a5filTT'&l.„ 
[ 0 0 9 1 ] Sfefc. *3^cOfifi£!H!l(C(4. WM^i 

7xO(t^iHS^t'<7)m»J ; ^ssry^x^A. 
m**r^x^A. iSB»Ty*x^A. 

7x-;Px;P*y-3, 3' -i-'xyl^h F^y'y^i: 

*\ *BffiStt9l. ^y*y7'jym 1-?y/} y7 

[0092] ifc. mjSMKDzi-7'jy7& : $:£>)fa± 
^ZtzMzv^)y7m*&&^-Z>Zkti i X'%&. z 
<r>z.o%i'Kyy7m<?>o*>. y ym^^vyym 

(ffiiPrffe. UlTUtt) tLT(4, 0«z«f, t'-x&^S 
-(BM-CHEMIE)ttCDBMlOOO, BM11 
00 ; X7*7-S*;PXa<7)X7^77 2. 17*77 

7 ; *mttt& (ft) tk07D-u-y^u-x : mcx 

•J-XA (ft) <7)FC^U-X ; (ft) <r>V)V 

X-t—fUTFisO-XKk'Zmf&ZkffX'Z. 
-y%?)V<»ymkLX\&. MHi. h'-y^S- 

a«0BYKyj— X; yi^/7y (Sshme gma 
nn) a<?)Sshme goi/'J-X;X7*7-S*;UX 
4hc7)X7*30. X7*31. X7*34< X7*3 
5, X7*36. X7*39> X7*83, 17*8 
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6. X7#88$ri:£^f hzttfxz . x-r/^i [oioo] ^^omm^mn\izmm-hmz\t. 

tdixxT-fr&nwjyrmtLxii. mm. am swl n-/^-?-. 70-3-?-. i&to-? 

[0093] .KOid^rU^'Jy^J^S^SClfcfc: ^fc'co^S^wJ: 0 , lEQfeD-CVSO. 1—40/z 

iO, MK^fLh^OWi*^^ jSmfcLT*,** mgg. 2~3HHg')T'ttJI£0. 2~80*/mgg<0 

-£iwi>£i:#-e#i>. ^uy^coffifflSfi, i£§?£jBjfrf6£fc#T£&. fsis-esai-rs 

LT. »iL<«. 0. 0 1~5ftM%. *\ b&Wi. 3 0~2 0 0X^gcOiarC10~6 0 

L<(10. 02~3S4%T&S. ttng3mLX&Mi-6Ztlz£ *). &8*>«*tt;:i£jg 
[0 0 94] ^'jy^JS:S^-rS*fti:LT«. a 10 

fiEtt^aSW-Slgfcffi^ LT t> J: < , £ fcM|g?r«j£^ [0101] *m*r>m&toZmm L o hWttt LT 

&m§Tmmnzs^Lxi>x<. ^^m&mcom a. mm. m. ta-s-^a. xt>vx%z<7)& 

mtmmcrmj8.tnftii<r)®fgx'&&Lxi>£\ l \ m-,-t*yh. a^y-K alc, 7u^y/w 

[00 95] *%BHcO»«!|*)5:^?^(c|gL-C«. — H» XW-K 5®. t5i7n. 

( D ) mt ( E ) B£^-i:5rffifflL^v^(i. Xf=5:t'^t8l§««tt» : ?3.J-)V®m. x** 

OS^*ffi<i^(clS£$ix^v^\ ( D ) j&ftfc (E) Hi. d?yxx-f/K tf'J;fr-tf*-K tf'Jx^y. 

Bfc^fc^^-rs^ti. »*l<«. (a)~(e) ,-Kurotuy N ABssjii(T^yD^Mi*-y^ 

{c ( e ) i£#£3»s#3;;mffl$ft£. 'Jx^uy. XVztxiKVy. tf'J b'x*r*3-;W. 
[0096] fflj£%<9ftgft^ilffc0«fc LT(±. TIE 20 XV h . * 'JxfU^7^ U- h . *l> 

(i)-(iv) CQjjW&t'tmf&Z ttfXZh. vufy. ;K!M $ Y%b'<v7yxi->r?y 

( i ) (a) f8.tt*mm-&*wsi'7> ( 1 k «. *5x*if &.r ttfx-zh. t^. * 
fiSJgffja^&SEi^fc. Br^So*^ jnxTJii*^ [0102] £*i&*)»ffcfcL Tiftf®. ^Itrin 

■ mssm&'iT^tzn-h. ( e ) ±. ^-?i®a«^B±«>. ¥i«Hfc. sattttt^fc'fcBW 

(ii) (A) ^JMt5*M/y7y ( 1 ) . & t LX. 

J:tf^MO*«SJ^I){p^^SS^8!i{^ i5f£§<07k£ K*tt6^BB*!yifc LT«i. mm. mm. «m. * ••/ 

Mtxtamm ■ j&^RissrtfVK <k^-c ( b ) ifcH-tj *gui, ?a*-h&m. a&ml * -yru y^gyi 

(e) «*5:^nrt-i.*&. 30 «an«istLT<i. eutf. r^xMra* 

[0097] (iii) (a) wtz®m-h*ws vm. -msm. &mm. mmm. ?vi-im& 

is?y ( i ) . ( d ) tfLftti£V£mR<?)immfrt> m. mmmvm. ryx^mm. 4 *>wm:t'z 

=5rsa-^Bjt. mtZMtr)** Mixm*ftm ■ matzuz mi& z t vx* . mmgm&mtizm-z>mm>m t 

\ k^x ( b ) f&frt:Mi.xm& tx. ? t>iz® Lxa. MtK. mm. b±#>. mmmt'imfh 

5m&%SbZff-?t:<r)*>. ( e ) mzwrn-ttm. zttfxz . * , mmzm-him>mt lxi*. mi 

( i v ) (a) fSLft£ffim-&*>Mfsi'7y ( 1 ) a a. mm. aiw>. w&m&t'zm-f&zt&xz. 

-u. (B)m. <c) tfM&XT/>mm<r>3im®m wamtttm-hsmmt lxu. mm. s±#>. 

trtt&m&toiz. mz&cvTiizmixMtftM ■ m& ffi$wm%t' zmf & zt&x$ . $ uz&wmizft 

Ri62rffv\ K^x-xivu/isyy ( 1 ) <rm®zmm -timw&mt vx\t. mm. ^uy^t'imfhz 
lx. Zhizi^tim &ftWfettZftK^tzn-h. 40 twvzh. 

( e > imzma-tzm;. 1 0 1 0 3 ] *mx?>w8.mz «t &wi5»mt. mco 

[0098] *mnz&^xit. (a)~(e) wm*w&.mmrnizi-?xm%&. mm. &m 

&h\m<ntfmi.. mmzmm&hmmfmxma moms. m®i7>mtf$>titf7y 4 * 

•t& z t tfix% h . ®mm&&Kcr>i%£. mom ( mwmz . 

[0099] *mkrM&mi. &ft£%&lz&tl. *» TiVij 'Jttfrfc') \izX ^^m^x^Wjihtz^. 
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